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Control Program for the Cottonwood Resource Area (1 Project)

Dear Mr. Y uncevich,

This document tranamits the NOAA’ s Nationd Marine Fisheries Service (NOAA Fisheries) biologicd
opinion (Opinion) for the Bureau of Land Management (BLM) 2003 Noxious Weed Control Program
for the Cottonwood Resource Area. The Opinion is based on NOAA Fisheries review of the
proposed project and its effects on Snake River steelhead (Oncor hynchus mykiss), fal chinook
sdmon (Oncor hynchus tshawytscha), and spring/summer chinook salmon and their habitat in
accordance with the Endangered Species Act (ESA). The Opinion also evaluates the project’ s effects
on Essentia Fish Habitat (EFH) for coho (Oncor hynchus kisutch) chinook salmon, in accordance with
the Magnuson-Stevens Fishery Conservation and Management Act (MSA). Forma ESA consultation
is conducted under the authority of section 7(a)(2) of the ESA and its implementing regulations, 50
CFR Part 402. EFH consultation is conducted under the authority of section 305 (b)(2) of the MSA
and itsimplementing regulations, 50 CFR Part 600.

The BLM determined in the February 19, 2003, biologica assessment (BA) for the noxious weed
control project that the proposed actions were likely to adversely affect listed Snake River steelhead
and chinook salmon, and likdly to adversely affect EFH for chinook and coho sdlmon. This Opinion is
basad on information in the BA provided by the BLM, and on literature cited in the Opinion. The
enclosed document includes analysis supporting NOAA Fisheries section 7 determination, an
incidental take statement, and EFH consultation for the proposed actions.

Pursuant to ESA consultation, NOAA Fisheries concludes that the proposed project is not likely to
jeopardize the continued existence of Snake River sdlmon or stedlhead and not likely to

destroy or adversely modify designated critical habitat. Please note that this Opinion includes g,
Reasonable and Prudent Measures to avoid or minimize take, and mandatory Terms and
Conditions to implement those measures.



Pursuant to EFH consultation, NOAA Fisheries concludes that the proposed project may adversely
affect EFH for chinook and coho sdlmon. NOAA Fisheriesis required to provide EFH Conservation
Recommendations for any Federd or state agency action that would adversely affect EFH (section
305(b)(4)(a) of the MSA). The conservation measures proposed for the project by the BLM, all
Conservation Recommendations, and al of the Reasonable and Prudent Measures and Terms and
Conditions contained in the ESA sections of the Opinion are gpplicable to EFH, and are thus
incorporated as Conservation Recommendations for EFH.

Please note that M SA section 305(b) and 50 CFR 600.920(j) require the BLM to provide a written
response to NOAA Fisheries after receiving EFH Conservation Recommendations within 30 days of its
receipt of thisletter. This response must include a description of measures proposed by the agency to
avoid, minimize, mitigate, or offsat the adverse impacts of the activity on EFH. If theresponseis

incong stent with a Conservation Recommendation from NOAA Fisheries, the agency must explain its
reasons for not following the recommendation.

If you have any questions, please contact Bob Ries at (208) 882-6148 or Dae Brege at
(208) 983-3859.

Sincerdly,

| Tl e

D. Robert Lohn
Regiond Adminigtrator

Enclosure
cc: J. Foss- FWS

J. Hansen - IDFG
R. Eichsteadt -NPT
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. INTRODUCTION

The Endangered Species Act (ESA) of 1973 (16 USC 1531-1544), as amended, establishesa
national program for conserving threatened and endangered species of fish, wildlife, plants, and the
habitat on which they depend. Section 7(a)(2) of the ESA requires Federd agencies to consult with
U.S. Fish and Wildlife Service (USFWS) and NOAA’ s National Marine Fisheries Service (NOAA
Fisheries), as gppropriate, to ensure that their actions are not likely to jeopardize the continued
existence of endangered or threatened species or adversely modify or destroy their designated critical
habitats. Thisbiologica opinion (Opinion) is the product of an interagency consultation pursuant to
section 7(8)(2) of the ESA and implementing regulations found a

50 CFR 402.

The andyss dso fulfills the essentid fish habitat (EFH) requirements under the

Magnuson-Stevens Fishery Conservation and Management Act (MSA). The MSA, as amended by
the Sustainable Fisheries Act of 1996 (Public Law 104-267), established procedures designed to
identify, conserve, and enhance EFH for those species regulated under a Federd fisheries management
plan. Federd agencies must consult with NOAA Fisheries on dl actions, or proposed actions,
authorized, funded, or undertaken by the agency, that may adversdly affect EFH (8305(b)(2)).

The Bureau of Land Management (BLM), Cottonwood Field Office (CFO) proposes to continuein
2003 an on-going program to eradicate noxious weeds (exotic plants that spread and displace native
species, and are declared “noxious’ by law) across the Cottonwood Resource Area. Proposed weed
eradication would occur through physica remova, regulatory restrictions, and biological and chemica
controls. The proposed action is Smilar to weed control activities conducted in 2002 and previous
years, with the addition of several new herbicides. The purpose of the noxious weed treatmentsisto
stop or dow the spread of noxious weeds and eradicate established infestations. The adminigtrative
record for this consultation is on file at the Idaho Habitat Branch office.

A. Background and Consultation History

The proposed project was discussed by the North-Central 1daho Level 1 Team (consultation team
congsting of biologists from the Nez Perce and Clearwater Nationa Forests, USFWS, and NOAA
Fisheries) at meetingsin Grangeville, Idaho, on November 5, 2002, and January 7, 2003. The CFO
submitted to NOAA Fisheries draft biologica assessments (BAS) on January 7, 2003, and February 9,
2003. NOAA Fisheriesreviewed the draft BAs, and provided commentsto the CFO. On January 7,
2003, the Level 1 Team, reached preliminary effects determinations for Snake River spring/summer and
fdl chinook sdmon (Onchorynchus tshawytscha), Snake River steelhead (O. mykiss), designated
critical habitat, and EFH. The Leve 1 Team determined that the 2003 noxious weed control program
was “likely to adversdly affect” steehead and



spring/summer chinook salmon, and "not likely to adversdly affect” fal chinook sdmon and designated
critical habitat for spring/summer and fal chinook saimon. The Level 1 Team dso agreed that the weed
program would not adversdly affect EFH for chinook and coho salmon.

Based on the preliminary Level 1 determinations, the CFO determined in their BA that the proposed
action would not adversdly affect EFH or critical habitat for spring/summer chinook salmon, snce the
adverse effects are due to toxicologica effects of the herbicides on fish and their prey, rather than
physical habitat modifications. NOAA Fisheries concurs with this characterization of herbicide effects,
however, chemica contamination is consdered by NOAA Fisheriesto be an adverse environmentd
effect. Although the Level 1 Team and the CFO determined that the proposed action is“not likely to
adversdy affect” criticd habitat for soring/summer chinook salmon and would not adversdy affect EFH,
this Opinion and EFH Andysis evauate the effects of the proposed action on critica habitat and EFH,
respectively, to ensure that the proposed action fully complies with the ESA and MSA.

The CFO requested forma ESA consultation with NOAA Fisheries on the effects of the

2003 weed program on Snake River steethead and spring/summer chinook salmon, and concurrence
with the “not likely to adversely affect” determinations for effects of the weed program on Snake River
fal chinook sdmon, and critica habitat for spring/summer and fal chinook saimon, through a letter
dated February 19, 2003, and the enclosed Biologica Assessment (BA). The letter and BA were
received by NOAA Fisheries on February 21, 2003, and consultation was initiated on this date. The
MSA consultation was not requested by the CFO since they determined that the action would not
adversdy affect EFH.

Because the effects of the weed program vary at different locations due to the amount and type of
chemicals used and fish presence or absence at each Ste, the BA provided effects determinations for
the weed program as awhole, and separately for each watershed in the action area, as delineated by
U.S. Geologica Survey 6™ field hydrologic unit codes (HUCS). The effects andysis a the 6™ fidd
HUC scde was provided by the CFO as ancillary information to discriminate among locations where
fine-scde determinaions are "no effect," not likely to adversdy affect,” or "likely to adversdy affect”
listed sdlmon or steelhead. This Opinion consders the different effects among the watersheds, but the
determinations of effect are made for the project asawhole. The CFO did not request NOAA
Fisheries to make separate determinations for each of the 6™ fiddld HUCs.

This Opinion consders the potentid effects of the proposed action on Snake River spring/summer and
fal chinook sdmon, and Snake River steelhead, which occur throughout the area where weed control
activitieswould be conducted. Snake River chinook salmon were listed as threstened under the ESA
on April 22, 1992, (57 FR 14653), and critical habitat was designated on December 28, 1993, (58 FR
68543) and further refined October 25, 1999, (64 FR 57399). Snake River steelhead were listed as
threatened August 18, 1997, (62 FR 43937). The objective of this Opinion, under the ESA, isto
determine whether the proposed action is likely to jeopardize the continued existence of Snake River
Spring/summer chinook saimon



or stedhead, or destroy or adversdy modify critica habitat for spring/summer chinook sdmon. This
consultation is conducted pursuant to section 7(8)(2) of the ESA and its implementing regulations (50
CFR 402).

NOAA Fisheries concurs with the CFO determinations that the proposed 2003 weed control activities
are not likely to adversdy affect Snake River fal chinook samon or their critica habitat. The CFO
determined that Snake River fal chinook salmon would not be exposed to herbicide concentrations
where adverse effects would occur since fal chinook salmon occur only in the maingtems of the Snake
and Salmon Rivers, where the distance from the herbicide application areas and dilution of the
herbicides would preclude any adverse effects. This Opinion does not include anadyses or
determinations for fall chinook salmon and their critical habitat.

The Cottonwood BLM weed treatment project would likely affect triba trust resources. Becausethe
actionislikey to affect tribal trust resources, NOAA Fisheries contacted the Nez Perce Tribe pursuant
to the Secretarid Order (June 5, 1997). The Nez Perce Tribe responded by saying that large
infestations of noxious weeds can have detrimental effects on native plants traditionaly used by the Nez
Perce Tribe, and that weed control efforts could have positive benefits for native plant populations
(Personal communication, Rick Eichstaedt, Nez Perce Tribe to Bob Ries, NOAA Fisheries).

B. Proposed Action

Proposed actions are defined by NOAA Fisheries regulations (50 CFR 402.02) as“dl activities or
programs of any kind authorized, funded, or carried out, in whole or in part, by Federd agenciesin the
United States or upon the high seas” Additionaly, U.S. Code (16 U.S.C. 1855(b)(2)) further defines
aFedera action as “any action authorized, funded, or undertaken or proposed to be authorized,
funded, or undertaken by a Federa agency.” Because the CFO will carry out the proposed action, a
Federa nexus exists for interagency consultation under the ESA section 7(a)(2). The weed treatments
would occur on BLM landsin the Cottonwood Resource Area, which include tributaries to the Lower
Snake River HUC 17060703, Lower Salmon River (17060209), Clearwater River (17060306), and
the South Fork Clearwater River (17060305). The duration of the action is the 2003 field season,
which begins on the signature date of this Opinion, and ends no later than January 31, 2004.

The CFO proposes to use a variety of weed control techniques, depending on the weed species, weed
digribution, and other local factors. Weeds would be killed primarily by trestment with herbicides, and
to alesser extent, by physical removal, and biological control agents (insects or pathogens). Certain
regulatory restrictions would aso be used to prevent or reduce the spread of weeds by people using
BLM lands. The proposed action, described fully in the February 19, 2003, BA, includes numerous
techniques and congdraints to prevent or minimize ateration of desirable riparian vegetation, and to help
keep harmful chemicas out of the water.



Precautionary measures for herbicide use (described in section B.2., below) include no-spray buffers,
limitations on gpplication methods and application rates, timing of gopplication to avoid sengtive life
dages of ligted fish, and specification of certain chemicd formulations that have a rdatively lower risk
than smilar chemicals used for the same purpose. These precautionary measuresin the BA are
intended to reduce the risk of harmful effects to listed fish and other non-target species.

Approximately 1,930 acres are proposed for weed treatment in 2003. Proposed weed treatments
include 1,064 acres of agrid herbicide treatment and 866 acres of ground-based herbicide treatment
(Table 1), physica remova of weeds (2 to 5 acres), restrictions on use of BLM lands (vehicle closures,
weed-free hay, etc.), and release of insects or pathogens for biologica control at five sites. Seeding
and mechanical trestment (soil scarification, plowing, etc.) would aso occur in conjunction with
gpplication of herbicides to restore sites addressed in previous consultations (e.g. China Garden Ranch
and American Bar rehabilitation project). All noxious weed control measures would be conducted in
accordance with standards and project-specific requirements described in Appendix D of the BA, and
summarized in section B.2. in this Opinion. Weed control activities may occasondly be used in
conjunction with prescribed fire; however, prescribed fire is not part of the proposed action.

The BLM would determine the specific treatment (method, application rate, and timing of application)
for each given location based on site-gpecific consderations such as: (1) Physical growth
characterigtics of target weeds (rhizomatous vs. tap-rooted, etc.); (2) seed longevity and germination;
(3) infestation sSize; (4) relationship of the Ste to other infestations; (5) relationship of the Ste to listed
and/or proposed species, (6) distance to surface water; (7) equipment accessto site; (8) type and
amount of human use of the areg; (9) effectiveness of trestment on the target weed; and (10) cost.
Depending on these various factors, one or more treatment methods may be used. Each control
method is described below, following Table 1.

Table 1. Acreage of agrid and ground-based herbicide application by subbasin.

Acres Treated in Subbasin
Method of L ower L ower Little South Fork
Application Snake Salmon Salmon Clearwater | Clearwater | Total
Acres
Aerid 122 826 116 0 0 1,064
Ground-based 383 337 51 45 50 866




1. Treatment Methods

a. Mechanical Control

Mechanical weed control includes the use of hand-operated power tools and smple hand tools to cut,
clear, mow, or prune herbaceous and woody species. In manua treatments, workers cut plants above
ground leve; pull, grub, or dig out plant root systems to prevent subsequent sprouting and regrowth;
scap a ground leve or remove competing plants around desired vegetation; or place mulch around
desred vegetation to limit the growth of competing vegetation. Mechanica control activities for noxious
weeds include the use of whedled tractors, crawler-type tractors, or specialy designed vehicles with
attached implements for mechanica vegetation treetments (e.g. plows, harrow, rangeland drill).
Mechanicd control activities typicaly would occur on old agricultura aress or livestock feeding Stes
with moderate dopes (less than 20%). All mechanica control activities will include associated
rehabilitation measures including seeding and planting of desirable species.

b. Biological Weed Control

Biologica control trestments include the use of insect (beetle) parasites or predators that are host-
gpecific to certain noxious weeds. This activity includes the collection of insects, and supplementa
stocking of populations. The use of biologica control agents follow BLM proceduresin the Use of
Biological Control Agents of Pests on Public Lands (BLM 1990). Approximately five stes would
be treated by release of insects.

c. Regulatory Control
Regulatory control methods would involve restrictions on the use of BLM lands and required practices
to prevent or minimize the spread of weeds by people who use BLM lands. Regulatory control

measures include requirements to:

* Clean dl ground surface disturbing equipment moving into or out of weed infested areas before
and after use.

* Useonly certified, noxious weed-free grains, hay, or pelets for feeding domestic animas and
wildlife; ingpect al feeding Stes during and following use.

* Useonly certified noxious weed-free seed, dong with hay, straw, or mulch, or other vegetation
meaterid for Site stability and revegetation projects.



»  Useonly noxious weed-free gravel and fill materid from ingpected sites.

* Revegetate disturbed areas as soon as practicd; use temporary fencing when necessary to
assure new seedling establishment.

» Evauate current and proposed vegetation management practices (i.e. livestock grazing,
prescribed burning, and seeding), and implement practices to restore desired plant
communities.

» Close areasto vehicle access if vehicles are the primary cause of introduction and/or spread.

d. Chemical Control - Herbicide Use

The 2003 weed contral program proposes the use of products containing picloram; 2,4-D; glyphosate;
clopyrdid; sulfometuron-methyl, imazapic, dicamba, and metsulfuron-methyl, with water as the only
carrier used (Table 2). The herbicides may be applied in spot applications with a mixture that includes
one or more of the following surfactants. (1) M - 90; (2) Crop Qil - M; (3) Preference; and (4)
metholated seed ail (for use on a5 acre Plaeau trid). Use of surfactants will be in accordance with
herbicide labdl ingructions. The BA provides an in depth summary of the proposed herbicide
treatments that will occur in each subbasin and 6™ code HUC.

(1) Ground-based herbicide application. Proposed ground-based herbicide treatments include use
of booms or individua spray nozzles mounted on trucks or dl terrain vehicles, hand-pump spraying,
hand-spreading granular formulations, wicking, wiping, dripping, painting, or injecting target weeds.
Ground-based gpplication methods are typicdly used to treat small or senditive areas, such asroad
right-of-ways, recreation sites, and riparian aress.

(2) Aerial herbicide application. Aerid application (helicopter) is commonly used to treat larger
infested areas, which occur in remote rugged terrain commonly found in canyon grasdands. Helicopter
application will use paper markers to indicate spray strips and areas Sprayed. Sendtive areasto be
avoided (i.e. buffers) will be marked with bright-colored ribbon on the ground.



Table2. Summary of herbicides proposed for use in 2003, in each subbasin.

Acresin Each Subbasin
Herbicide Active A;;'ﬁzn _
Name |ingredient (A)| ‘aincg | soake | saimon | saimon | ware? | olearvte
Tordon/2,4-D Picloram/2,4-D 0.25& 1.0 153 769 156 27 40
Rodeo Glyphosate 15 71 70 4 3 2
Transline Clopyralid 0.3 11 37 5 15 8
Oust * Sulfometuron- 0.0625 120 200 0 0 0
Methyl (1oz)
2,4-D 2,4-D 20 50 3 0 0 0
Plateau Imazapic 0.75 0 5 0 0 0
Banvel Dicamba 1.0 0 27 2 0 0
Escort Metsulfuron- 0.0625 100 52 0 0 0
Methyl (10z.)
Total acres treated: 505 1,163 167 45 50
Subbasin acreage: | 455,040 | 793,600 372,500 1,497,000 752,000
Percentage of subbasin treated: | 0.11% 0.15% 0.04% 0.003% 0.007%

1 Use of Oust herbicide on all public landsin Idaho is suspended under BLM, Idaho State Office, Instruction
Memorandum No. 1D-2002-003). Under the moratorium, the earliest date oust could be used by the CFO isfall, 2003.

2 Acreage exclusive of the North Fork and Middle Fork Clearwater Rivers.

2. Best Management Practices for Herbicide Treatments

Best Management Practices (BMPs) to minimize or avoid harming listed fish are described fully in
Appendix D of the BA, and summarized in this section.

a. General Safeguards

(1) TheBLM will follow established guiddines and BMPs as stated in: (1) BLM Manua 9011,
Chemica Pest Control; (2) BLM Manua Handbook H-9011-1; (3) Final Environmental
Impact Statement, V egetation Trestment on BLM Land in Thirteen Western States, May
1991; and (4) BLM Coeur d'Alene Programmatic Noxious Weed Control EA, 1994.
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(4)
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(8)
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The BLM will have a certified/licensed pesticide gpplicator overseeing al spray projects
on-site.

A spill cleanup kit will be available whenever pesticides (herbicides) are trangported or
stored.

A saill contingency plan will be developed prior to dl herbicide applications. Individuas
involved in herbicide handling or gpplication will be instructed on the spill contingency plan
and spill control, containment, and cleanup procedures.

Herbicide gpplications will only treet the minimum area necessary for the control of noxious
weeds.

During application, weether conditions would be monitored hourly by trained personnedl at
spray Stes (i.e., wind speed, temperature, relative humidity). Additiona weather and
application monitoring would occur whenever aweether change may impact safe placement
of the herbicide on the target area.

All pesticide labdl ingtructions will be followed, except where more restrictive measures are
required as described in the BA, or in this Opinion.

Maximum wind speed redtrictions will be followed, as described for each herbicide
application method in Table 3.

Spraying will not be doneif precipitation is occurring or isimminent; if ar turbulenceis
aufficient to affect the norma spray pettern; or if snow or ice coversthe target foliage.

(10) No carier other than water will be used.

(11)

(12)

(13)

Within any 6" code HUC, no more than 1,000 acres of Federal (BLM and Forest Service
[FS]) herbicide application will occur annudly.

2,4-D ester formulations will not be used.
Non-target plant exposure and introduction of chemicalsin the water will be avoided or

minimized through the no-gpray buffers and wind speed restrictions described in
Table 3.



b. Weather Considerations

@

@)

Treatment will be delayed if precipitation is forecasted to occur within 24 hours of scheduled
application.

During application, weether conditions will be monitored hourly by trained personnd a spray
dtes. Additiona westher monitoring will occur whenever aweether change may impact sefe
placement of the herbicide on the target area.

c. Helicopter (Aerial) Soraying

@

)

3

(4)

Q)

Helicopter service landings or fud storage will not occur within 200 feet of fish-bearing
streams and lakes, 150 feet of perennia streams, or 100 feet of intermittent streams, prings,
seeps, wetlands, and ponds.

Helicopter spray projects will have afud transportation, storage, and spill plan developed to
reduce risks associated with helicopter fuels.

A pre-project evauation of riparian buffers and live waters will be made by afisheries

biologist and digtrict weed coordinator to determine where specid monitoring (i.e., test cards,
dye) for helicopter spraying may be needed to ensure that buffers are adequate for protection
of riparian areas and live waters. Buffer distance may beincreased if specia conditions such
as topography, steep dopes, fish habitat, and risk analysis warrant an increase in buffer width.

Helicopter spraying of steep-doped sites will not be authorized if wind direction and/or steep
dopes may potentidly result in drift of herbicides that could reach non-target riparian aress.
Monitoring of spray drift (i.e. test cards, dye) may be used to insure that buffers are adequate
to protect riparian/aquatic habitats from accidentd drift. The buffer distance will be
increased, and other spray parameters (droplet Size, aircraft elevation, wind speed) will be
adjusted as needed, if monitoring indicates that chemicals are reaching non-target riparian
aress.

All aerid applications would be on the contour. No turns would be dlowed over live weters
even though booms are turned off at the end of each run.



Table 3. Buffers, maximum wind speed, gpplication methods, and herbicide restriction associated with
aquatic habitats, riparian areas, and wetland resources.

painting, and injecting

selective spraying/treatment of
target species only (e.g., spot
treatment of individua plants)

No-Spray Buffer Width Max. Herbicide Application Method Restrictions
Wind
Speed

>200 feet from outer edge of 5 mph aeria none
riparian areafor fish bearing
waters
>150 feet from outer edge of 5 mph aeria none
riparian areas for perennia
non-fish bearing waters
>100 feet from outer edge of 5 mph aeria none
riparian areas for intermittent
non-fish bearing waters
0 - 100 feet from live waters n/a no applications of picloram will be none
or shallow water tables authorized
>100 feet and areas outside 8 mph all ground/broadcast spraying none
riparian areas
>100 feet and areas outside n/a wicking, dipping, painting, and none
riparian areas injecting
15-100 feet from live water or | 8 mph ground/spot spraying (no broadcast none
shallow water tables; or within boom spraying), wicking, wiping,
riparian areas dipping, painting, injecting

selective spraying of target species

only (e.g., spot treatment of

individual plants)
<15 feet from live water or 5 mph backpack sprayer, hand-pump aguatic approved
shallow water tables sprayer, wicking, wiping, dipping, herbicides only

no surfactants
authorized

10




(6) Aerid application equipment will be desgned to deliver amedian droplet diameter of
200 to 800 microns. Thisdroplet Sze is consdered large enough to avoid excessve
drift while providing adequate coverage of target vegetation.

d. Equipment Handling

(1) Equipment used for transportation, storage, or application of chemicads shdl be maintained in
leakproof condition.

(2) No herbicide mixing will be authorized within 100 feet of any live waters. Mixing and loading
operations must take place in an areawhere an accidenta spill would not contaminate a
stream or body of water before it could be contained.

(3) Spray tankswill not be washed or rinsed in or near water. All chemical containers will be
disposed of at gtes where the containers will not cause contamination of salmon or steelhead
habitat.

(4) Only the quantity of herbicides needed for the days operation will be trangported from the
storage area.

e. Additional Safeguards for Aquatic Species

(1) No more than one gpplication of picloram will be made on a given Site in any given year to
reduce the potentid for picloram accumulation in the soil.

(2) Spraying of picloram will be authorized within 100 feet of any live waters or shalow water
tables will not be authorized.

(3) Within 15 feet of live waters or areas with shalow water tables, the only herbicides
authorized for use are aguatic approved herbicides and methods of control would include

backpack sprayer, handpump sprayer, wicking, wiping, dripping, painting, or injecting.

(4) No surfactantswill be authorized for use within 15 feet of live waters or areas with shalow
water tables. The surfactant R-900 will not be authorized for use, regardless of distance from
water.

(5) Manud contral (e.g., hand pulling, grubbing, cutting, etc.) is authorized in dl areas, and may
be usad in sengitive areas to avoid adverse effects to non-target species or water qudity. All
noxious weed disposa will be in accord with proper disposal methods. Noxious weeds
which have developed seeds will be bagged and burned.
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3. Spray Monitoring and Reporting

a.  Non-target plant mortdity in riparian areas will be monitored to determine if mortdity of non-
target plantsis affecting riparian functions.

b. Spray cards, dye or other type of indicator to monitor chemical drift will be used at the outer
boundary of riparian areas and water edges on asmal sample (no lessthan five gtes) of
riparian trestment areas. These indicators will provide evauation of implementation of buffers
or visud verification that application methods are minimizing risk to listed fish pecies. Findings
from these indicators will be included with the annua monitoring results.

c. Report to NOAA Fisheries and USFWS after the field season and prior to 2004 weed control
activities, the actua number of acres treated, the chemicals used, gpplication methods, and
location of treatment sites (e.g., 6" code HUCs). This report will also include summaries of
monitoring results (e.g., numbers 6 and 7 in General Guidelines).

C. Description of the Action Area

An action areais defined by NOAA Fisheries regulations (50 CFR Part 402) as“dl areasto be
affected directly or indirectly by the Federd action and not merely the immediate areainvolved in the
action.” The action area affected by the proposed action includes BLM lands in the following
subbasins (4" code HUCS): Lower Snake River (17060703), Lower Salmon River (17060209), Little
Samon River (17060210), Clearwater River (17060306), and South Fork Clearwater River
(17060305); and rivers and streams downstream from BLM lands that potentialy receive herbicide
inputs through direct contamination, runoff, or percolation. The BLM administered lands in the action
areaare located in widely scattered small to moderate Sized parcesintermingled with private, state, and
other Federd lands. A more precise description of the spraying locations is found in Appendix A of the
BA. The areaaffected by the proposed action includes the weed trestment locations specified in
Appendix A of the BA, and extending downstream to mouths of the subbasins listed above. Thisarea
includes habitats that serve as migratory corridors for juveniles and adults, spawning aress, and juvenile
rearing areas for sdmon EFH, Snake River steelhead and Snake River spring/summer and fal chinook
sdmon. Snake River Sockeye sdlmon pass through the action areain the mainstem of the Lower
Sdmon River during juvenile and adult migrations.

I1. ENDANGERED SPECIESACT BIOLOGICAL OPINION
The objective of this Opinion isto determine whether the proposed 2003 noxious weed program is

likely to jeopardize the continued existence of Snake River steelhead or Snake River spring/summer
chinook saimon. NOAA Fisheries concurs with the CFO’ s determination that the
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proposed action is not likely to adversdly affect Snake River fdl chinook samon, or critica habitat for
spring/summer and fal chinook salmon; consequently, this Opinion does not evauate effects of the
action on fal chinook saimon or criticd habitat for any of the listed species.

A. Evaluating the Effects of the Proposed Action

The standards for determining jeopardy and destruction or adverse modification of critica habitat are
et forth in section 7(8)(2) of the ESA as defined by 50 CFR 402.02 (the consultation regulations). In
conducting analyses of actions affecting fish habitat under section 7 of the ESA, NOAA Fisheries uses
the following steps of the consultation regulaions, and when appropriate' combine them with “The
Habitat Approach” (NMFS 1999): (1) Describe the status and biologica requirements of the listed
species, (2) evauate the relevance of the environmentd basdine in the action areato the species
current status; (3) determine the effects of the proposed or continuing action on the species, and
whether the action is conagtent with the available recovery Strategy (if one exists); and (4) determine
whether the species can be expected to survive with an adequate potentia for recovery under the
effects of the proposed or continuing action, the effects of the environmenta basdline, and any
cumulative effects, and congdering measures for surviva and recovery specific to other life sages. In
making a determination, NOAA Fisheries decides whether the action under consultation, together with
al cumulative, direct, indirect, and interdependent and interrelated effects, when added to the
environmenta basdling, is likely to jeopardize the ESA listed species or result in the destruction or
adverse modification of critical habitat. 1f jeopardy or adverse modification of critical habitat are found,
NOAA Fisheries may identify reasonable and prudent aternatives for the action that avoid jeopardy
and/or destruction or adverse modification of critical habitat.

The jeopardy/adverse modification of critical habitat determination, above, requires consideration of the
effects of the action on essentid habitat features in the action area, effects on the surviva of individua
fish, and effects on the demographics of the Evolutionarily Significant Unit (ESU). The replacement rate
of the population (lambda) is used to indicate the predominant demographic trend. When lambda
equas one, the number of juveniles surviving to reproductive maturity is equa to the number of adultsin
the previous generation, and the population is neither increasing or decreasing. Lambda vaues below
or above one indicate decreasing or increasing population sizes, respectively. In this Opinion, the
threshold for finding jeopardy or adverse modification would be any action that would cause lambda
(averaged over severd generations) to drop below 1. If the average basdline replacement rate is
dready greater than one, or if the basdline replacement rate is less than 1, the finding would be
jeopardy/adverse modification if the action gppreciably diminishes lambda, or gppreciably suppresses
or ddaysan increasein

YThe Habitat Approach isintended to provide guidance to NOAA staff for conducting analyses, and to
explain the analytical process to interested readers. As appropriate, The Habitat Approach may be integrated into
the body of Opinions. NOAA staff are encouraged to share The Habitat Approach document with colleagues from
other agencies and private entities who are interested in the premises and analysis methods.
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lambda. This analyss dso guides development of any Reasonable and Prudent Alternatives or
Reasonable and Prudent Measures, which are based on consideration of how the proposed action
meets recovery godls.

1. Biologicd Requirementsin the Action Area

In this Opinion, the biological requirements of Snake River sedhead and Snake River spring/summer
chinook sdlmon are consdered for each freshwater life Sagein the action areaand for each ESU asa
whole. The action area supports spawning, incubation, juvenile rearing (fry to smolt stages), and
juvenile and adult migration of chinook salmon and stedhead. Adult teelhead dso resde in maingtem
riversin fal and winter, prior to dispersa into tributary streams for spawning in the spring, and adult
Soring/summer chinook salmon stage in pools near spawning areas from several weeks to a month prior
to spawning. The biologica requirements consdered in this Opinion are those necessary for a species
to complete those portions of its life cycle that would normaly occur in the action area, and ultimately,
for the listed ESUs to reach naturdly-reproducing population sizes large enough to safeguard the
genetic divergity of the liged ESUs, and dlow them to become sdf-sustaining in the naturd
environment. The survival and recovery of these species will depend on their ability to persst through
periodic environmental disturbances and climatic variation that cause episodes of low natural survival.

The 2003 noxious weed program would occur within designated critical habitat for Snake River
sockeye salmon, spring/summer chinook salmon, and fal chinook sdmon ESUs. Freshwater critica
habitat includes dl waterways, substrates, and adjacent riparian areas below longstanding, natural
impassable barriers (i.e,, natural waterfalsin existence for at least several hundred years) and dams that
block accessto former habitat. Riparian areas adjacent to a stream provide the following functions:
shade, sediment delivery and filtering, nutrient or chemica regulation, streambank stability, and input of
large woody debris or organic matter. Critical habitat is not designated for Snake River steelhead at
this time, athough steelhead occur throughout the action area.

For this consultation, the essentia habitat features that function to support the life stages found in the
action areaare: (1) suitable array of stream bed materias (boulders, cobbles, gravd, etc.),

(2) water qudity, (3) flow regimes (quantity and timing of discharge), (4) water temperature,

(5) hydraulic characterigtics (water velocity, depth, channd gradient), (6) cover/shdter, (7) food, (8)
riparian vegetation, (9) space, and (10) safe passage conditions. All of these essentid habitat features
of critical habitat are included in aNMFS (1996) andys's framework caled Making Endangered
Soecies Act Determinations of Effect for Individual or Grouped Actions at the Watershed Scale
(heresfter referred to asthe “Matrix”). The BLM used the Matrix to evauate the environmental
basdline condition and effects of the action on essentid habitat festures for salmon and steel head.

14



2. Status of Species

This section describes the listing satus, generd life history, and population trends of listed species likdy
to be adversely affected by the proposed action. The BLM determined that the proposed action is
likely to adversely affect Snake River spring/summer chinook salmon and Snake River stedhead, and
not likely to adversdly affect Snake River sockeye salmon, fal chinook salmon, or critical habitat for
sockeye and chinook sdlmon. Based on the life histories of the Snake River spring/summer chinook
sdmon and stedhead ESUs, it is likely that spawning, incubation, and juvenile rearing (fry to smolt
stages) would be adversely affected by the proposed action. The action is unlikely to adversdly affect
juvenile and adult migration or adult holding.

Pecific sdmon and stedhead in the Pecific Northwest exhibit cyclic variation in population size that
closdy corresponds to oscillations in climate conditions affecting ocean temperatures and circulation
and temperature and precipitation patterns in the freshwater environment (Anderson 1996; Finney et d.
2002; Hare and Francis 1994; Mantua et d. 1997) The Pacific Northwest Index (PNI) developed by
Ebbesmeyer and Strickland (1995) is a composite index that characterizes Pacific Northwest climate
patternsin both coastal waters and freshwater habitats. The PNI uses air temperature in the San Juan
Idands, precipitation in the Cascade Mountains, and snowpack depth on Mount Rainier to caculate the
index. The PNI is correlated with variations in the Columbia River spring chinook catch. The cool wet
climate pattern, which is characterized by negative PNI values, corresponds with above average
Columbia River spring chinook catch and periods of warm dry weeather correspond with lower than
average catch

(Figurel).

Figure 1. Reationship of the PNI and commercid catch of Columbia River chinook
salmon, from Anderson (1996).

—

» 8 ) -
F Salmon 400

s

(=
3

(USH ¢ 01 ) yooury :

=1 3

= Rl

= [ (i)

Pacific Morthwest Index

“ Climate Index

i
1
—

1940 1950 1960 1970 1980 1990

Year

15



The 5-year running average PNI indicates a shift to awarm/dry period beginning in 1977, and
continuing today. Moderately warm/dry conditions were observed in 1996 and 2000, and wet/cold
conditions were observed in 1997 and 1999, which are likely related to the exceptionally large adult
anadromous fish returns observed from 2000-2002. Because climatic and ocean conditions vary from
year-to-year, the recent increases in anadromous fish populations are likely to be short-lived. The
long-term trends for Snake River spring/summer chinook salmon and steelhead populations still gppear
to be declining (Figures 2 and 3), dthough a change in the direction of atime series trend (inflection
point) would be difficult to detect before severd years have passed beyond the point of inflection. In
light of the effects of climatic variation, the survival and recovery of Pacific sdmon and stedhead
depends on their ability to persist through episodic periods of warm, dry conditions where thereis
naturdly low survival. To avoid extinction, it is necessary to maintain, improve, or restore essentid
habitat features that sustain anadromous fish through periods of unfavorable climatic conditions.

a. Satus of Snake River Spring/Summer Chinook Salmon

The Snake River soring/summer chinook sdlmon ESU, listed as threatened on April 22, 1992,

(67 FR 14653), includes dl naturd-origin populations in the Tucannon, Grande Ronde, Imnaha, and
Sdmon Rivers. Hatchery fish returning to fish trgps in the Tucannon, Imnaha, and Grande Ronde,
Samon, Pahsmeroi, and South Fork Samon Rivers areincluded in the lissed ESU. Critica habitat was
designated on December 28, 1993, (58 FR 68543) and revised on

October 25, 1999, (64 FR 57399). Protective regulations were established on July 10, 2000,

(65 FR 42422).

Spring/summer chinook salmon in the Clearwater River drainage are not included in the listed ESU
because the stock is largely non-indigenous (Matthews and Waples 1991). Indigenous spring/summer
chinook samon in the Clearwater River drainage were virtudly diminated by

dams congtructed in the mainstem Clearwater River a Lewiston in 1927, and in the South Fork
Clearwater River at Harpster in 1910 (Cramer et d. 1998; Schoen et d. 1999). The Harpster dam
was a complete fish migration barrier to sdmonid migration from 1910 to 1935, and from 1949 until
1963, when the dam was removed (Cramer et d. 1998). A second dam existed on the mainstem
Clearwater River near Lewiston from 1927 to 1974, but margina with partidly effective fish passage
from 1927 to 1939. Since removad of the dams, non-indigenous spring/summer chinook salmon have
developed naturally reproducing runsin Lolo Creek, and mainstem and tributaries of the Lochsa,
Selway, and South Fork Clearwater Rivers (Larson and Mobrand 1992) from reintroduction since
1973.

Higoricdly, the Snake River drainage is thought to have produced more than 1.5 million adult
gpring/summer chinook salmon in some years during the late 1800s (Matthews and Waples 1991). By
the 1950s the abundance of spring/summer chinook had declined to an annua average of 125,000
adults, and continued to decline through the 1970's. Returns were variable through the 1980s, but
declined further in the 1990s. Adult returns counted at Lower Granite Dam
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reached dl-time lowsin 1994 and 1995 (1,797 adult returnsin 1995), after which, a modest increase
occurred through 2000. Adult returns a Lower Granite Dam dramatically increased after 2000, with
185,693 adults returning in 2001, and 97,184 in 2002. Thelarge increase in 2001 was due primarily to
hatchery returns, with only 10% of the returns from fish of natura origin. However, returns of natural-
origin adult spring/summer chinook salmon at Lower Granite Dam in 2001 were 3.5 times the 1979 -
2002 average, and more than twice this average in 2002. These large returnsin recent years are
thought to be aresult of cyclic ocean and climatic conditions favorable to anadromous fish (discussed
above); consequently, the large returns are not expected to continue. The long-term trend for this
peciesisagradud population decline, with periodic oscillations, such asthe increase in adult returnsin
the last few years (Figure 2).

Figure 2. Counts of wild and hatchery-origin Snake River spring/summer chinook
salmon passing through Lower Granite Dam, 1979 - 2002 (From NPPC 2003).
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Habitat problems are common in the range of this ESU. Spawning and rearing habitats are impaired in
places from factors such astilling, water withdrawals, unpaved roads, timber harvest, grazing, mining,
and dteration of floodplains and riparian vegetation. Mainstem Columbia River and Snake River
hydroel ectric developments have atered flow regimes and estuarine habitat, and disrupted migration
corridors. Competition between naturd indigenous stocks of spring/summer chinook salmon and
gpring/summer chinook of hatchery origin has likely increased due to an increasing proportion of
naturaly-reproducing fish of hatchery origin.
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For the Snake River spring/summer chinook ESU as awhole, NOAA Fisheries estimates the median
population growth rate (lambda), from 1980-1994, ranges from 1.012 to 0.796 (Table 4), depending
on the assumed success of hatchery fish spawning in the wild. Lambda decreases with increasing
success of ingtream hatchery fish reproduction, compared to fish of wild origin (Tables B-2aand B-2b
in NMFS 2000). NOAA Fisheries estimated the risk of absolute extinction for the aggregate Snake
River spring/summer chinook population to be zero in 24 years regardiess of hatchery fish
reproduction, and from 0.00 to 1.00 in 100 years, depending the success of instream hatchery fish
reproduction (Table 4). Thisanadyss period does not include the higher returns observed since 1996.
In recent years with large adult returns, the increase in hatchery fish compared to wild fish has been
substantialy greeter; consequently, even though the number of recruits per spawner has gppeared to
increase for naturd fish, the estimate of lambda for naturd fish may actudly decline from the vauesin
Table 4, due to the disproportionate increase in hatchery fish. Detailed information on the current
range-wide status of Snake River chinook sdlmon under the environmenta basdline, is described in
Attachment B.

Table4. Annud rate of population change (1) in Snake River soring/summer chinook salmon,
absolute risk of extinction (1 fis/generation), and risk of 90% declinein 24 and 100 years for
the period 1980-1994". The range of reported values assumes that

hatchery-origin fish either do not contribute to natural production or are as productive as naturd-

origin spawners.

Probability of 90% decreasein

Risk of Extinction
M ode_l | stock abundance
Assumptions
24 years 100 years 24 years 100 years
No Correction for
Hatchery Fish 1012 0.00 0.00 0.014 0.072
No Instream
Hatchery 0.964 0.00 0.04 0.002 0.914
Reproduction
Instream Hatchery
Reproduction = | 7og 0.00 100 0.9% 1.000

Natural
Reproduction
T From Table B-2aand B-2b. Cumulative Risk Initiative. September 5, 2000, revised appendix B (McClure
et al. 2000).
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b. Satus of Shake River See head

The Snake River steelhead ESU, listed as threatened on August 18, 1997 (62 FR 43937), includes dl
natura-origin populations of steelhead in the Snake River basin of southeast Washington, northeast
Oregon, and Idaho. None of the hatchery stocks in the Snake River basin are listed, but severd are
included in the ESU.

Natura runs of Snake River steelhead have been declining in abundance over the past decades. For the
Snake River stedhead ESU as awhole, the median population growth rate (lambda) from years 1980
1997, ranges from 0.699 to 0.978, depending on the assumed number of hatchery fish reproducing in
theriver (Table5). Some of the sgnificant factors in the declining populations are mortality associated
with the many dams aong the Columbia and Snake Rivers, losses from harvest, loss of accessto more
than 50% of their historic range, and degradation of habitat used for spawning and rearing. The
Harpster Dam blocked steelhead passage from 1910 - 1935, while the Lewiston Dam limited steelheed
passage, but it was not acomplete barrier. Habitat losses are smilar to those described above for
chinook salmon. Possible genetic introgression from hatchery stocksis another threet to Snake River
steelhead since wild fish comprise such asmdl proportion of the population.

Table 5. Annud rate of population change (1) in Snake River steelhead, absolute risk of extinction (1
fish/generation), and risk of 90% declinein 24 and 100 years for the period

1980-1994". The range of reported values assumes that hatchery-origin fish either do not contribute to
natura production or are as productive as naturd-origin spawners.

: — Probability of 90% decreasein stock
Risk of Extinction y
M odel | abundance
Assumptions
24 years 100 years 24 years 100 years
No Correction for A-Run 0.000| A-Run 0.000| A-RUN 0:000 A-Run — 0.000
Hatchery Fish 0978 B-Run 0,000 | B-RuN 0,000 B-Run 0.060 B-Run 0.520
y ' ' Aggregate 0.000 Aggregate 0.434
No Instream A-Run 0.000| A-Run 0.010 A-Run 0.200 A-Run 1.000
Hatchery 0.910 B-Run 0.000 | B-RUN 0.093 B-Run 0.730 B-Run 1.000
Reproduction ' ’ Aggregate 0.476 Aggregate 1.000
Instream
. Ha;ChT.ry _| oge |A-Run 0.000[ A-Run 1.000 Q'S“” 11%%% BA'EU” 1888
eproduciion =1 25 1 B-Run 0000 | B-Run 1000 | EV i '
Natural Aggregate 1.000 Aggregate  1.000
Reproduction
T From Table B-2aand B-2b. Cumulative Risk Initiative. September 5, 2000, revised appendix B (McClure et
al. 2000)
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No estimates of historical (pre-1960s) Snake River steelhead abundance are available. In generd,
aggregate (combined counts of wild and hatchery-origin fish) steelhead abundance declined sharply in
the early 1970s, rebuilt modestly from the mid-1970s through the 1980s, and declined again during the
1990s. Adult returns at Lower Granite Dam dramatically increased since 2000: however, the recent
increese is due primarily to hatchery returns, with wild fish comprisng only 15-18% of the adult returns
snce 2000 (Figure 2). The large returns in recent years are thought to be aresult of cyclic ocean and
climatic conditions favorable to anadromous fish (discussed above); consequently, the large returns are
not expected to continue. The long-term trend for wild Snake River steelhead is agradual population
decline, with periodic oscillations, such astheincrease in adult returnsin the last few years (Figure 1).
The longest consistent indicator of steelhead abundance in the Snake River basin is derived from counts
of naturd-origin steelhead a the uppermost dam on the lower Snake River. According to these
estimates, the abundance of natura-origin summer steelhead at the uppermost dam on the Snake River
declined from a4-year average of 58,300 in 1964 to a 4-year average of 8,300 ending in 1998. The
most recent 4-year average of wild fish (1998-2002) is 26,358 adults. Parr dengitiesin natural
production areas have been substantialy below estimated capacity (Hall-Griswold and Petrosky 1996).

Figure 5. Counts of wild and aggregate (wild and hatchery-origin) Snake River
steelhead passing over Lower Granite Dam, 1978 -2002 (from NPPC 2003).
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Additiona information on the biology and habitat ements for Snake River stedhead are described in
Bushy et d. (1996) and detailed information on the current range-wide status of Snake River steelheed,
under the environmental basdline, is described in Attachment A.

3. Environmentd Basdinein the Action Area

The environmental basdineis defined as. "The past and present impacts of al Federd, Sate, or private
actions and other human activities in the action area, including the anticipated impacts of dl proposed
Federa projectsin the action area that have undergone section 7 consultation and the impacts of state
and private actions that are contemporaneous with the consultation in progress' (50 CFR 402.02). In
this section, the environmenta basdine in the action areais evauated in light of the species’ current
gatus.

The primary features of the environmenta basdline affected by the proposed action are water qudlity,
through the introduction of herbicidesinto waters occupied by listed sdimon and steelhead, and changes
inthe terrestrid vegetation as aresult of weed trestments. Neither herbicide use or vegetation changes
from weed infestation or weed removal are obvious factors affecting the surviva or recovery of listed
Snake River sdmon or stealhead under the environmentd basdine. However, little is known about the
effects of weed infestations or about subletha effects of herbicide formulations on fish productivity in
the action area. No monitoring data are reported for water contamination by herbicidesin the action
area; however, fish tissue samples collected in the action area at Fittsburg Landing in the Snake River,
and White Bird in the Sdmon River, showed low levels of organochlorine compounds from exposure to
insecticides (Clark and Maret 1998). Weed infestations are severe in portions of the action area,
particularly in the grasdand communities in the Sdlmon River and Snake River canyons. In some of
these areas, entire watersheds are dominated by exotic vegetation (weeds). Weed infestations are well
established and most extensive in dry portions of the action area (aress receiving less than 18 inches
annud precipitation).

The environmental basdline for Snake River sdlmon and steelhead has been affected by factors outside
the action area, such as development and operation of the Federad Columbia River Power System,
ocean harvest, and predation on samon and steelhead smolts by sedls and terns. Forestry, farming,
grazing, road congtruction, mining, and urbanization have reduced the quantity and qudity of historic
habitat in much of the Snake River basin, including the action area. Habitat requirements for surviva of
listed Snake River sdlmon and steelhead are generdly being met in most of the action area, but are not
being met in certain drainages. Basdine conditions in each of the action area subbasins are summarized
below from descriptions in subbasin BA (USDI-BLM 2000A, 2000B, 2000C, 2000D).
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a. Lower Shake River (HUC 17060103) Subbasin Baseline

The Lower Snake River subbagn includes the Snake River drainage from the confluence with the
Clearwater River, upriver to the confluence with the Sdmon River. The subbasin includes atota of
455,040 acres and BLM lands comprise gpproximately four percent of the area. Private lands
comprise the mgjority of the subbasin, followed by United States Forest Service (USFS), Idaho
Department of Fish and Game (IDFG), BLM, Idaho Department of Lands (IDL), Nez Perce Tribe,
and Nature Conservancy lands.

The mainstem of the Lower Snake River is used as an upstream and downstream passage corridor by
sockeye sdmon, fal chinook salmon, spring/summer chinook salmon, stedheed, bull trout, and
westdope cutthroat trout. Fal chinook salmon use the mainstem Sniake River for spawning and rearing,
athough a portion of the spawning aress historicaly used by fdl chinook sdmon are inundated by the
pool above Lower Granite Dam. Spring/summer chinook salmon and stedlhead use the mainstem river
to alimited extent for rearing. Steelhead use most accessible tributaries for spawning and rearing.
Within the subbasin, spring/summer chinook salmon are currently only using Asotin Creek (outside the
action area) for pawning and rearing. Spring/summer chinook salmon will aso use the mouth area or
lower reaches of ble tributaries for juvenile rearing.

Fish habitat in the mainstem Lower Snake River has been atered by the presence of hydropower
dams. Lower Granite Dam creates a pool that harbors northern pike minnow and exotic

warm-water pecies such as smalmouth bass that prey on juvenile anadromousfish. Hells Canyon
Dam isimpassable to upstream or downstream fish migration. Hells Canyon Dam diminates access to
thousands of miles of streams that were higoricaly ble to anadromous fish.

Private land uses include roads, livestock grazing, timber harvest, recreation, agriculture, urban
development, and resdences. The cities of Lewiston and Clarkston occur near the confluence of the
Snake River and Clearwater River. The Hells Canyon Nationa Recreation Area occurs upstream of
Cache Creek. Land useson BLM lands in the basin include timber harvest, roads, and recregtion.
The BLM currently has no authorized grazing use in the subbasin. Noxious weed control, recregtion,
prescribed burning, and wildlifeffisheries management activities are common activities occurring on
BLM landsin the subbasin.

b. Lower Salmon River Subbasin
The Lower SAmon River Subbasin includes the SAmon River from its mouth to French Creek. This

reach of the SAmon River is characterized by a steep rocky canyon where the channd dternates
between large pools and boulder dominated rapids with a gradient of
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approximately 0.23%. The subbasin includes atota of 793,600 acres, and BLM lands comprise
gpproximately seven percent of the area. Private lands comprise the mgority of the subbasin, followed
by USFS, BLM, IDFG, and IDL lands. Elevations within the subbasin range from

916 feet at the mouth to over 8,000 feet. Private land uses include livestock grazing, timber harvest,
recregtion, agriculture, communities, and resdences. Higtoricaly, mining was amgor land use dong
the SAmon River and in the Horence area. Public lands are limited to blocks of USFS lands in the mid
and upper portions of the watersheds from White Bird up the Sdmon River. The BLM lands within the
subbasin are scattered and generaly comprise asmall percentage of any of the watersheds. Down
river from White Bird Creek, gpproximately 80% of theriver corridor isin BLM ownership, while
upriver from White Bird Creek to French Creek, approximately 30% of the river corridor isin BLM
ownership. Land uses on public landsinclude timber harvest, livestock grazing, roads, mining, and
recreation.

The maingem Samon River is used primarily by listed salmonids as an upstream and downstream
passage corridor. Spring/summer chinook salmon and steelhead use the mainsem Sadmon River to a
limited extent for rearing. Steelhead will use accessible tributaries for spawning and rearing.
Spring/summer chinook salmon use White Bird Creek and Sate Creek for spawning and rearing, and
aso use the mouth area or lower reaches of ble tributaries for juvenile rearing.

Water qudity in the maingem Samon River is generdly good, with low concentrations of pollutants.
However, summer water temperaturesin portions of the subbasin are eevated above those that might
naturaly occur, and sometimes well above the letha limit for sdmon and stedhead. Temperatures
recorded at the USGS White Bird stream gage in the Salmon River ranged from 16.5° Ct0 28.0° C
during July from 1976 to 1991. A combination of erodible soils, naturd fires, periodic intense climatic
events, and development of road systems have resulted in substantia natural and unnatura erosion and
delivery of sediment to the Samon River.

Many tributaries to the SAmon River have eevated deposition of fine sediment; however, casud
observation of the river bed does not indicate that deposition of fine sediment is a serious problem in the
mainstem. The river bed gppearsto be largely composed of cobble and boulder materid which would
seem to offer abundant cover for sdmonids. Although intertitial deposition of finesis evident, certain
habitats such as poal tailouts, gppear to be rlatively free of fine sediment deposition. During a 1993
survey a river mile (RM) 65.7, the BLM estimated cobble embeddedness in the Samon River to be
26.3% and surface fines (particle sze less than 6.3mm) to be 4.4%. Thisindicates low to moderate
impacts to rearing habitat. During a 1994 survey at RM 90.8, the BLM estimated cobble
embeddedness to be 39.5% and found spawning gravels to contain 19.5% fines.

Stream channel conditions are highly variable throughout the subbasin. Headwater streams, breakland
sreams, and smdler tributary streams are predominately steep-gradient, confined channels, with high
sediment transport capacity. These steep gradient streams may be subject to frequent scouring events.
The larger tributaries are typicaly moderate gradient and are
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moderately confined. These channels are dso efficient at sediment trangport. The upper reaches of
some streams flowing through low gradient prairie areas, meadows, or forest stringer meadows
generdly have Rosgen C and B channd types (Rosgen 1996). Many tributaries have e evated summer
water temperatures which often reach 20°C. Elevated deposited sediment levels exist in many
tributaries. The amount of deposited sediment is dependent on channel types, flow regimes, land types,
and land uses within the watershed.

c. Little Salmon River Subbasin

The Little Sdmon River subbasin includes atotd of 372,500 acres. The BLM lands within the
subbasin total 16,344 acres (4%). Fifty-six percent of the subbasin are USFS lands (Payette and Nez
Perce Nationa Forests); 30.5% are privately owned lands; six percent are Wilderness, National
Recreation Area, and Wild and Scenic River Corridor (al in the Rapid River subwatershed); and 3.5%
are adminigtered by the State. The upper haf of the watershed occursin awide valey surrounded by
forested mountain dopes. The mean subbasin devationis

5,430 feet, with devations ranging from 1,760 to 9,393 feet. Annua precipitation ranges from less than
20 inches at Riggins, Idaho, to over 50 inches near Brundage Mountain.

A large variety of past and present land uses have affected sdmon and steelhead in this drainage.
Human activitiesin the subbasin include logging, roads, trails, water withdrawal, agriculture, livestock
grazing, residences, communities, and recregtion. The higher devation lands of the USFS have been
used for timber harvest, livestock grazing, and recrestion. The BLM lands within the subbasin have
aso been used primarily for timber harvest and livestock grazing. Mgor subwatersheds in the Little
Samon River include Rapid River, Elk Creek, Boulder Creek, Hazard Creek, Hard Creek, Round
Valey Creek, and Goose Creek. U.S. Highway 95 pardlelsthe Little Saimon River, and encroaches
on riparian areas and floodplains in the lower canyon reach. Severd smdl towns occur in the subbagin,
ranging in Sze from afew hundred people to dightly more than one thousand. The predominant uses on
BLM Ilands that have impaired agquatic habitat include roads, timber harvest, and livestock grazing. The
Rapid River drainage is mostly roadless and fish habitat has not been dtered significantly in the mgority
of the drainage; however, the lower 3 miles has been severdy degraded by human activities. The
remainder of fish habitat in the Little Sdlmon River drainage has been moderately to severely degraded
from streamside roads, riparian logging, and cattle grazing.

The Little Sdmon River drainage (below afish barrier at RM 24.0) provides habitat for listed
spring/summer chinook salmon, steelhead, and bull trout. Priority watersheds for spring/summer
chinook salmon, and steelhead include Rapid River, Boulder Creek, Hazard Creek, and Hard Creek
(NOAA Fisheries 1995 and 1998 Biological Opinions on PACFISH amended Land and Resource
Management Plans). Rapid River is considered a stronghold for spring/summer chinook salmon, and
sedhead. The mogt sgnificant chinook and steelhead spawning and rearing areas are found in Rapid
River and Boulder Creek drainages. To alesser extent, chinook salmon and steelhead spawning and
rearing also occursin Hazard Creek, Hard Creek, and the
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maingtem Little SAmon River. All accessible tributary streams, downstream from RM 24.0, are used
for steelhead spawning and rearing. Adult steelhead have been observed in Squaw Creek, Sheep
Creek, Denny Creek, Hat Creek, Lockwood Creek, Rattlesnake Creek, Elk Creek, and Trail Creek.
These smd| steep gradient tributaries provide limited production. The mouth aress of these streams or
lower reach segments (downstream from barriers) may provide rearing habitat for juvenile chinook
sdmon, but the value of these small tributaries for rearing islimited.

d. Clearwater River Subbasin

The Clearwater River subbasin includes the mainstem Clearwater River and tributaries accessible to
anadromous fish below the South Fork Clearwater River confluence. This subbasin includes atotal of
1,497,000 acres. The BLM lands within the subbasin total 21,340 acres (one percent). The USFS
lands total 136,000 acres (nine percent).  The mgority of the ownership in the subbasin is private.
Other ownership in the drainage includes IDL, Nez Perce Tribe, Corps of Engineers, and IDFG. The
Clearwater River flows into the Snake River a Lewiston, Idaho, and Clarkston, Washington.
Elevations within the subbasin range from 700 feet a the mouth of the Clearwater River to 5,810 feet in
the headwaters of Lolo Creek. The Clearwater River flows through a canyon that is 2,000 to 3,000
feet deep. The adjacent plateaus or uplands are rolling and moderately doped, and are primarily
agricultural aress. Higher devation areasin the subbasin are forested.

Private land uses include agriculture, timber harvest, livestock grazing, recreation, roads, urban
development, and resdences. Potlatch Corporation, a private timber company, has sgnificant land
ownership in the upper Potlatch and Lolo Creek watersheds. Scattered Nez Perce Tribd lands dso
occur throughout the subbasin. The USFS lands are limited to blocks in the upper Potlatch, Lolo, and
Orofino Creek watersheds. The BLM lands within the subbasin are scattered and generally comprise
only asmal percentage of any watershed. Land uses on BLM lands primarily include timber harvest,
livestock grazing, roads, and recreation. Many streamsin this subbasin no longer support anadromous
fish, and have been severdly dtered by roads, farming, housing development, streamside grazing, and
smal weater withdrawals,

The subbasin provides habitat for listed fal chinook salmon, and steelhead.  Spring/summer chinook
samon occurring within the subbasin are not ESA listed. The Nez Perce Tribe has been active in
recent introductions of fall chinook saimon and coho samon within the subbasin. The maingem
Clearwater River is used as an upstream and downstream passage corridor by fal chinook salmon,
sted head, spring/summer chinook salmon, and coho sdmon. Fal chinook salmon use the maingtem
Clearwater River for spawning and rearing. Stedlhead are dispersed throughout this hydrologic unit,
and use most accessible tributaries for spawning and rearing. Elevated water temperature, sediment
depogtion and low streamflows in the summer and fall limit salmon and steelhead use of many streams
in this subbasin. Spring/summer chinook salmon and stedhead use the maingtem river, to a very limited
extent, for spawning and rearing.
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The Lolo Creek drainage is currently the only tributary in the action area used by spring/summer
chinook salmon for spawning and rearing.  Spring/summer chinook salmon use the mouth area or lower
reaches of tributaries for juvenile rearing.

e. Lower South Fork Clearwater River and Tributaries

The South Fork Clearwater River subbasin is approximately 746,000 acresin Size. Elevations range
from 1,240 feet a the mouth to 10,000 feet, and precipitation ranges from 10 to 30 inches per year,
evenly digtributed throughout fall, winter and spring. Winter precipitation is mostly snow, and summers
arerddively dry. Thisareais characterized by loess plains, hills with large steptoes and some river
breaklands. Loess plains have low to medium dengity branching drainage patterns. The bedrock
geology is predominantly Columbia River basdt, and to alesser extent quartz dioritic gneiss. Rapid
changes in runoff volumes are possible on basat due to gain or loss of water from gravel lenses. Land
use includes dry farming and livestock grazing on about 90% of the area. Canyon grasdands arein
poor ecologica condition and are generdly heavily infested with noxious weeds, particularly yellow
garthistle. Common timber types include Douglas fir and ponderosa pine; grand fir occurs at higher
elevations and areas with higher moisture regimes (i.e. riparian aress, higher elevations, north aspects).

The maingem South Fork Clearwater River begins at the confluence of American and Red Rivers.
From this point to aout Tenmile Creek, the maingem is ardatively low gradient riffle/pool stream
dominated by gravel and cobble substrate (USDA 1998). It has been highly atered by dredge mining
and the placement of State Highway 14. From Tenmile Creek to Mill Creek, the mainstem is steeper,
more confined, and the substrate is dominated by boulders and cobbles. Sediment is readily
transported through this high-energy reach. From Mill Creek to just above Threemile Creek, to its
confluence with the Middle Fork Clearwater River at Kooskia, the South Fork isardatively flat,
unconfined riffle/pool channel with gravel and cobble substrate. Thislowest reach of the river has dso
been partidly confined by dikes, most notably in the vicinity of Stites and Kooskia, Idaho.

The lower South Fork Clearwater River below Farrens Creek (RM 24.5; USFS boundary) has been
affected to various degrees by aggradation, channdlization, diking, riparian vegetation remova, and
encroachment by developments, such as roads and buildings (USDA 1998). State Highway 14
pardldsthe river and has encroached on riparian areas and channels. Aggradation of theriver is
associated with bedload from upstream sources, but most noticeably from the mgjor Camas Prairie
tributaries (e.g. Butcher, Threemile, and Cottonwood Creeks) and loca bank eroson. Inthe
unconfined reaches, the net result is a channd that iswider and shdlower, and with lesslarge pools than
existed under naturd conditions. Fish habitat has been degraded through a reduction in cover and
water depth, and through an increase in sediment deposition and summer water temperatures. In some
years, much of the lower South Fork becomes unsuitable for cold water fishes due to warm water
temperatures (USDA 1998). The South Fork Clearwater
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River, Butcher Creek, Cottonwood Creek (mainstem and South Fork), Red Rock Creek, Stockney
Creek, and Threemile Creek are currently listed as 303(d) Water Quality Limited Segments under the
Clean Water Act.

Physical characterigtics of the subbasin have been dtered by agriculture, resdential and commercia
developments, livestock grazing, timber harvest, roads, and recreation. Foodplain developments occur
on private lands, and numerous communities are present in the Lower South Fork Clearwater River
subbasin. Stedlhead migration in the Clearwater River basin, upstream from Harpster, Idaho, was
completely blocked by the Harpster dam from 1910 to 1935, and from 1949 until 1963, when the dam
was removed (Cramer et d. 1998). The Lewiston dam that existed on the mainstem Clearwater River
from 1927 to 1974, had margina fish passage from 1927 to 1939 due to a poorly constructed fish
ladder. Animproved fish ladder wasingtdled in 1939 and many steelhead were able to pass over the
dam after thistime (Cramer et a. 1998).

Steelhead, bull trout, cutthroat trout, spring/summer chinook salmon, rainbow/redband trout, and
Pecific lamprey are present in the mainsem South Fork Clearwater River. Tributary streamsin the
drainage can be broadly characterized as fish bearing tributary streams, non-fish bearing face drainages,
and the maingem river. The small face drainages are primarily compaosed of high energy breskland
tributaries of the South Fork Clearwater River. The fish bearing tributaries are typicdly third and fourth
order streams, with first and second order intermittent and perennid drainages that are non-fish bearing.
The BLM lands occur in five tributary drainages that provide fish habitat in the Lower South Fork of
the Clearwater River. The five tributary streams include Threemile Creek, Sdly Ann Creek, Butcher
Creek, Mill Creek, and Cottonwood Creek. The face drainages do not provide fish habitat due to low
base flows, barriers, and steep gradient.

Fal chinook sdmon use the maingem Clearwater River as ajuvenile and adult migration corridor.
Primary fal chinook use within the Clearwater River subbasin is down river from the North Fork of the
Clearwater River (RM 40.5). Steelhead use the mainstem South Fork Clearwater River as ajuvenile
and adult migration corridor. The mainstem South Fork Clearwater River is aso used for adult over-
wintering, juvenile rearing, and to alimited extent for spawning. Primary spawning and rearing occursin
South Fork Clearwater River tributary streams. Spring/summer chinook salmon use the mainstem
South Fork Clearwater River as ajuvenile and adult migration corridor. The mainstem South Fork
Clearwater River isaso used to alimited extent for juvenile rearing. Spring chinook spawning and
rearing occurs primarily in larger tributary streams upriver from the USFS boundary.

B. Analysisof Effectsof Proposed Action
Effects of the action are defined as. "The direct and indirect effects of an action on the species or
critical habitat, together with the effects of other activitiesthat are interrelated or interdependent with the

action, that will be added to the environmenta basding’ (50 CFR 402.02). Direct effects occur at the
project Site and may extend upstream or downstream based on the potentia
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for impairing essentia habitat features of critica habitat. Indirect effects are defined in 50 CFR 402.02
as “those that are caused by the proposed action and are later in time, but still are reasonably certain to
occur.” They include the effects on listed species or critica habitat of future activities that are induced
by the proposed action and that occur after the action is completed. “Interrelated actions are those that
are part of alarger action and depend on the larger action for their justification” (50 CFR 403.02).
“Interdependent actions are those that have no independent utility apart from the action under
consideration” (50 CFR 402.02).

1. Effects of Proposed Action

The effects of the proposed action on listed species are evaluated in this section to determine if Snake
River steelhead and spring/summer chinook salmon can be expected to survive with an adequate
potentid for recovery, if the proposed action isimplemented. If the proposed action islikely to impair
properly functioning habitat (alter habitat to extent that it does not fully support long-term sdmonid
survival), appreciably reduce the functioning of dready impaired habitat, or retard the long-term
progress of impaired habitat toward properly functioning condition (PFC), it cannot be found cons stent
with conserving the species.

The 2003 BLM Noxious Weed Control Program BA provides adetailed analysis of the effects of the
proposed action on Snake River sedhead and spring/summer chinook salmon and their critica habitat
inthe action area. The BA andysis uses a standard risk analysis gpproach to describe toxic effects of
herbicides on listed fish and aguetic organisms. The BA explains effects of weed remova on riparian
areas and other watershed characteritics affecting essentia habitat features in the action area or critical
habitat for listed sdlmon and stedhead. The effects andysisin this Opinion focuses on those eements
of the proposed action that have the potentid to affect fish, their prey, or riparian functions. The
andysisis based primarily on toxic effects of herbicides on listed fish and their prey, and secondarily on
the physicd effects of weed removad. Toxic effects may potentidly harm listed fish by killing them
outright, through sublethal changes in behavior or physiology, or indirectly through areduction in the
availability of prey. Physica effects of weed remova could potentidly affect riparian functions such as
shade, cover, debris recruitment, and sediment filtering.

a. Activity-Specific Effects

(1) Physical Weed Control. Physica weed remova includes manua or mechanized techniquesto
remove weeds (hand pulling, grubbing, mowing, tilling, discing, or plowing). The primary effect on
aquatic speciesis exposure of bare topsoil to increased erosion, and subsequent runoff into agquatic
sysems. In locations where weeds are removed from stream banks, remova of weeds would result in
atemporary loss of cover, which would be replaced by new plant growth through natural regeneration,
or from re-seeding disturbed stes with desrable vegetation to
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compete with noxious weeds targeted for control. The amount of area where weeds would be
physicaly removed isasmadl percentage of the CFO's management area. Soil disturbance and
resulting production of sediment from this activity will likely be inggnificant.

(2) Regulatory Weed Control Mechanisms. Regulatory control measures would have virtudly no
effect on listed fish or critica habitat. Proposed regulations would primarily restrict activities that could
gpread noxious weeds. In Stuations where vehicle access is restricted to reduce the spread of weeds,
there could be a possible reduction in sediment. In Stuations where livestock grazing is reduced in
riparian areas, the condition of riparian vegetation could improve.

(3) Biological Weed Control. Therelease of parastic insects specific to certain noxious weed
species has negligible potentia for adverse effects on listed fish or their habitat. Insects have previoudy
been released in the action to control noxious weeds, and there has been no apparent effect on listed
fish or aguatic habitat. Insect releases do not eradicate target plants. They reduce the dengity of target
plant species, and dlow néative plants to compete.

(4) Chemical Weed Control. Inthe proposed action, the risks to sdmon and steelhead from
herbicides occurs primarily through their toxicological effects as a result of water contamination, rather
than other physical changesin fish habitat. Herbicides adso affect terrestria vegetation and watershed
characterigtics by killing or injuring plants, but these terrestrid changesin the proposed action are not
expected to gppreciably affect the aguatic environment because of the smdl proportion of land
proposed for trestment, restricted use of herbicidesin riparian areas, and regrowth of native vegetation
intreated areas. One possible exception isin settings where exatic plants have become a significant
vegetative component that has atered watershed processes through a shift in hydrologic characteritics
or change in fire frequency, such as some breaklands in the Sdmon and Snake River canyons (e.g.
Vitousek et a. 1996). In these settings, restoration of native vegetation may aso restore certain
watershed processes toward PFC (NMFS 1996), and the use of herbicides may be the only feasible
control method available.

Proposed chemica weed control activities involve the use of seven herbicides that may be used in
severd combinations, or in formulations that include adjuvants, such as surfactants, emulsfiers, or
unspecified “inert” ingredients. The ecologicd risks to aquatic species and toxicologica effects are not
fully known for the herbicides and formulations in the proposed action. The effects andys's focuses on
the toxicity of the active ingredients in the herbicide formulations, however, the adjuvants themsdves
could have toxic effects that would not be gpparent in thisanalyss. Thereis ample information
available to assess therisk of direct mortaity from the active ingredients in the herbicide formulaionsin
the proposed action. Thereisincomplete information available on ecologica effects of the herbicides
and their formulations (including effects on the invertebrates on which fish feed), sublethd effects of the
activeingredients on listed species, and lethd or sublethd effects of product formulations (mixtures of
active ingredients, adjuvents and inert ingredients). Due to concerns about the uncertainty of effects of
pesticides on listed sdlmon and steelhead, Environmental Protection Agency (EPA) has
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been directed by the 9th Digtrict Court (Washington Toxics Codlition v. EPA) to consult with NOAA
Fisheries on the effects of 55 pedticides, including 2,4-D, which is proposed for use by the CFO.

The effects of the herbicides proposed for use in this action are dependent on their leve of toxicity to
listed fish and other aquatic organisms, and the leve of exposure (or likelihood) encountered by listed
fish and their prey. Following this conceptua modd, the effects andysisin this Opinion congsts of
three parts. (1) An evauation of the likelihood that listed fish and other aquatic organisms will be
exposed to the chemicals; (2) an evaduation of the direct effects of herbicide exposure on listed fish; and
(3) an evduation of the indirect effects of the chemicas on the biotic community.

b. Likelihood of Exposure to Herbicides

Quantitative estimates of exposure to herbicides under the proposed action were not provided in the
BA snce the exact treatment locations and the amount of chemicds that will be gpplied are not known
ahead of time. The BA used arobust exposure scenario of applying the active ingredient directly toa 1
acre-foot pond to provide agenera characterization of risk. The BA dso cited results of fate and
transport modeling reported in scientific literature, when available. Herbicides can enter water through
atmospheric deposition, spray drift, surface water runoff, percolation, groundwater contamination and
intruson, and direct application. The proposed action includes numerous BMPs intended to minimize
or avoid water contamination from herbicides (See Section 1.B.2 in this Opinion, and Appendix D in
the BA). The BMPsinclude stream and riparian buffers where chemica useisrestricted or prohibited,
limits on the amount of chemicas carried a a given time or goplied to a given area, and rules governing
gpplication methods and timing. The likelihood of herbicides entering the water depends on the type of
treatment and mode of trangport, which are described below.

(1) Water Contamination from Wind Drift. The proposed action includes 1,064 acres of aerid
herbicide gpplication. Herbicide soraying can introduce chemicals directly into water through wind
drift. Drift may occur during any spraying activity, including aerid gpplications, boom spraying, and
hand spraying (but does not occur when wiping or wicking). Wind drift is mogt likely to occur with
aerid applications, and least likely to occur during ground-based spraying, unless sprays are directed
into the air, or sprays are ddivered in afine mist. Water contamination from wind drift is primarily
dependent upon the devation of the spray nozzle, air movement, and droplet Sze. The smaller a
droplet, the longer it says doft in the aamosphere, dlowing it to trave farther. In ill air, adroplet of
pesticide the size of 100 microns (mist-size) takes 11 secondsto fal 10 feet. The same Size droplet at
aheight of 10 feet travels 13.4 feet horizontaly in a1 mph wind, and 77 feet a 5 mph wind. Droplets
released from spray equipment are not uniform in size; consequently, the indicated droplet Szeisthe
median diameter, with half the droplets smaller than the indicated diameter. During temperature
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inversons, little vertica air mixing occurs and drift can trand ocate contaminates severd miles. Low
relative humidity and/or high temperature conditions will increase evaporation and the potentid for drift.
In the proposed action, aeria application equipment will be designed to deliver amedian droplet
diameter of 200 to 800 microns, and provisions are included for humidity and wind speed. With the
proposed BMPs, the agria droplet sSizeis believed by BLM to be large enough to avoid excessve drift
into no-spray buffers, while providing adequate coverage of target vegetation.

A study by Rashin and Graber (1993), looking at the effectiveness of BMPs used in Washington for
aerid pedticide gpplication, found BMPs to be only partidly effective, or ineffective for avariety of
aerid applications and monitoring periods. They determined that numerous factors influenced the
effectiveness of BMPsfor aerid herbicide gpplication, including streamflow regimes, type of equipment
used for application, operating parameters, relationships between stream flow and operating factors
(e.g., nozzle configuration), decisions about buffer size or necessity, weether, herbicide used, and
topography and other dite factors. The authors concluded that improvementsto al BMPs evduated in
the study were necessary to ensure achievement of State water quaity standards, forest practice rules
and product labd redtrictions. They proposed minimum buffers of 15 to 25 meters for downwind
goplications; 75 to 90 meters for upwind application aong flowing streams, including those with minor
or intermittent flows. They aso recommended certain measures for determining the presence of surface
water in ephemerd streams, specifications on the type of nozzle configurations and orientations, and
operationd redtrictions based on weather conditions.

The BMPsfor aeria gpplicationsin the proposed action (Section B.2) appear to offer asmilar level of
protection as the BM Ps recommended by Rashin and Graber (1993), with afew minor differences,
such as buffer distances measured from the streambank in Rashin and Graber (1993), whereas they are
measured from the outer edge of the riparian areain the proposed action. Even with the BMPs
recommended by Rashin and Graber (1993), they expect that the BMPswill not entirely keep
herbicides from reaching the water. The amounts of chemicals expected to reach the water from wind
drift were not quantified in the BA, and they are not known. However, based on the expected BMP
effectiveness documented by Rashin and Graber (1993), the amount of chemicad drift reaching the
water is expected to be well-below concentrations where lethal effects are known to occur in salmon or
sedhead. Because little is known about the subletha effects of the herbicides on sdlmon and

steelhead, the effects of herbicides on agquatic ecosystems, and concentrations where these effects might
occur, it is possible that spray drift may reach the water in concentrations that could harm salmon or
stee head though sublethd effects, or indirectly though effects on other aguetic organisms.

(2) Water Contamination from Runoff, Leaching, and Percolation. All herbicides can
potentidly enter streams through water trangported by runoff, leaching, or percolation. Water
contamination from rain events could transport chemicas to waterways, and convey them to chinook
sdmon or steelhead habitat. The sorption of herbicides onto soils, stability, solubility,
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and toxicity of achemica determine the extent to which it will migrate and adversdly affect surface
waters and groundwater (Spence et a. 1996). For example, Picloram is highly soluble and readily
leaches through the soil. It isaso resstant to biotic and abiotic degradation processes. It can dso
move from target plants, through roots, down into the soil, and into nearby non-target plants. Given this
capability, a sufficient buffer zone is recommended to protect riparian vegetation when using picloram.
Glyphosate and 2,4-D, though very soluble, bind well with organic materid in soils and therefore are
not easily leached. All of the herbicides proposed for use are susceptible to transport in surface runoff,
epecidly if gpplications are followed immediately by high rainfal events. However, deta limitations
makeit difficult to precisely estimate the degree of ecologicd risk.

The potentid concentrations of chemicasin the water, as aresult of contamination from the proposed
action, are not known. The BA provides rough estimates of the amount of chemicals expected to reach
the water, based on modeling or monitoring reported in published literature. Indicators of potentia
exposure are characterized by available information on factors that determine the likelihood of the
chemicals reaching water. Indicatorsinclude physica properties of the chemicas, soil properties such
as the amount of organic materid, soil depth, soil type, pH, water content, and oxygen content; and
environmenta conditions such as temperature, and rainfall amounts. An environment containing dry soil
with low microbid presence, which receives periodic high-intensity rainfal events, will be very
susceptible to both leaching and surface runoff of picloram. Thiswill o be true to alesser extent with
2,4-D and glyphosate.

(3) Herbicide Movement Rating and Evaluation. The Oregon State University Extenson
Pesticides Properties Data Base (Vogue et a. 1994) provides a pesticide movement rating, derived
from soil hdf-life, sorption in soil, and water solubility (Table 6). The pesticide movement rating
indicates the propendty for a pesticide to move toward groundwater. There are five nomind ratings,
ranging from very low to very high. Asindicated by the movement ratings, glyphosate isleast likely to
reach groundweter or move from the Ste, while chemicas such as picloram and dicamba are highly
mobile and are likely to be trangported by runoff or percolation. Rain fal rates, soil properties,
topography, vegetation, and other parameters are factors that influence actua pesticide movement at
any given location.

c. Likelihood of Direct Effects

Most direct effects of the proposed action on listed sdmon and steelhead are likely to be from subletha
herbicide effects, rather than outright mortality from herbicide exposure, or from weed control activities
that do not involve herbicides. Subletha effects are considered under the ESA to condtitute “take,” if
the sublethd effects“harm” listed fish. NOAA Fisheries defines harm as* an act which actudly kills or
injures fish or wildlife. Such an act may include significant habitat modification or degradation which
actudly kills or injures fish or wildlife by sgnificantly impairing essentiad behaviord petternsinduding
breeding, spawning, rearing, migrating, feeding
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or sheltering” (50 CFR 222.102). These behaviord patterns, and their underlying physiologica
processes are typically reported for individud test animals. However, the ecologica sgnificance of
sub-letha toxicologicd effects depends on the degree to which they influence behavior that is essentia
to the surviva and reproductive potentia of individua fish, and the viability and genetic integrity of wild
populaions. It isimportant to note that many sublethd toxicologica endpoints or biomarkers may harm
fish in ways that are not readily gpparent. When small changes in the hedlth or performance of
individud fish are observed (e.g. a amdl percentage change in the activity of a certain enzyme, an
increase in oxygen consumption, the formation of pre-neoplastic hepatic lesons, etc.), it may not be
possible to infer asgnificant loss of essentiad behavior patterns of fish in the wild, even in circumstances
where a Sgnificant loss could occur.

The andyss of direct impacts of herbicides on sdmonidsin this Opinion rel ates site-specific exposure
conditions (i.e., expected environmental concentration, bioavailability, and exposure duration) to the
known or suspected impacts of the chemica on the hedlth of exposed fish. The andysis consders. (1)
The life history stage (and any associated vulnerahilities) of the exposed salmonid; (2) the known or
suspected mechanism of toxicity for the active ingredient or adjuvant in question; (3) loca
environmenta conditions that may modify the releive toxicity of the contaminant; and (4) the possibility
of additive or synergigtic interactions with other chemicasthat may enter surface waters as a result of
pardle or upstream land use activities.

Table 6. Herbicide Movement Rating”

Herbicide Soil Hdf-Life | Water Solubility Sorption
Herbicide Movement Rating (days) (mgll) Coefficient
(soil Koc)
Clopyrdid Very High 40 300,000 6
Glyphosate Very Low 47 900,000 24,000
Picloram Vey High 90 200,000 16
2,4-D Moderate 10 100 100
Sulfometuron-Methyl Moderate 20 70 78
Metsulfuron-Methyl High 30 9500 35
Dicamba Very High 14 400,000 2
Imazapic Moderate-High' 113 3,600° 206"

T From Vogueet al. (1994); This database relies heavily on the SCSYARS/CES Pesticide Properties Database for
Environmental Decision Making (Wauchope et al., 1992).
*From Tu et al. (2001).

A probabilistic risk assessment (PRA), based on the relationship between the likelihood of exposure
and the magnitude of effect is used to determine the likelihood that the proposed herbicide use would
“harm” listed sdimon or steelhead. Traditiondly, a PRA incorporates data from a standard exposure
study of the lethal concentration that kills haf of atest population (LCs), as well as chronic exposure
data to predict the sensitivity of an organism to the pesticide or chemica. The lethdity endpoint has
little predictive vaue for ng whether pedticide
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exposure will cause sublethd neurological and behaviord disorders in wild sdlmon (Scholz et. d 2000),
but in most cases, the LCs, isthe only toxicity data available. Although little information is available on
the sublethdl effects of the herbicides on listed fish, there can be subtle sublethal effects that can
potentialy affect the surviva or reproduction of large population segments. For example, Scholz et Al.
(2000), Moore and Waring (1996) indicate that environmentally relevant exposures to diazinon can
disrupt olfactory capacity in the context of surviva and reproductive success of chinook salmon, both
of which are key management congderations under the ESA (Scholz et a. 2000). The likelihood of
amilar effects with the chemicas proposed for use is unknown.

Based on the andlysis provided in the BA, and available literature, it gppears unlikely that the proposed
herbicide use would cause outright fish kills a concentrations of the active ingredients likely to occur in
water from the proposed action. In rare circumstances, high concentrations of herbicides could wash
into streams from rainfalls shortly after herbicides are applied dong road ditches or other surfaces that
rapidly generate overland flows, or as aresult of an accidenta spill. In such instances, localized fish kills
could occur, particularly in smal tributary streams where the contaminated flows would not be readily
diluted. All LCs,sfor samonids with the active ingredients in the herbicides proposed for use are
above 1 mg/L (see Appendix A).

Environmenta concentrations, as aresult of the proposed action, would typicdly be &t least one to two
orders of magnitude lower than the reported LCx,s. However, while the active ingredients pose alow
risk of mortality, the product formulations sometimes include ungpecified inactive ingredients and
adjuvants with unknown toxic effects on listed fish. In one notable example, the surfactant in the
product Roundup (Roundup is not proposed for usein this action), causes the formulation to be
extremely toxic to sdmonids, while the product Rodeo, which contains the same active ingredient
(glyphosate), but no surfactants, has very low toxicity (SERA 1996).

Although outright mortality from exposure to herbicides from the proposed action is unlikely (with rare
exceptions noted above), listed fish are likely to be exposed to herbicide concentrations where
sublethd effects could occur. The consequences of many sublethal effects are uncertain, but the loss or
impairment of physiologica or behaviora functions from subletha exposures can adversdly affect the
surviva, reproductive success, or migratory behavior of individud fish. Such effects, in turn, can be
expected to reduce the viahility of wild populations. Weis et d. (2001) reviewed published literature
on consequences of changesin behavior of fish from exposure to contaminants, and noted studies
reporting impaired growth and population declines from dtered feeding behavior, and impaired
predator avoidance. Potentid subletha effects, such as those leading to a shortened lifespan, reduced
reproductive output, or other deleterious biological outcomes are athrest to listed species from the
proposed action. Anadromous fish in the Snake River are exposed to multiple physiologica sublethd
stressors with apparent cumulative effects (e.g. Ebel et a. 1975; Matthews et a. 1986; Coutant 1999).
Cumulative exposure to multiple subletha stressors associated with the Snake River hydropower
system has been attributed to delayed mortdity in Snake River sdmon (Budy et d. 2002). Mortdity
resulting from a higtory of multiple physologicaly sublethd stressorsis referred to as



“ecologicd death” (Kruzynski et d. 1994; Kruzynski and Birtwell 1994). Cumulative effects of
multiple stressors are thought to be the cause of declines in some fish populations, even though

the effects of any single stressor gppeared to be inggnificant (Korman et d. 1994; Vaughan et d.
1984). Although exposure to pesticidesis not a reported factor in delayed mortality of fish, one can
reasonably assume that physiological stress created from subletha exposure to herbicides would
contribute to effects of other stressors attributed to delayed mortdity in fish.

The toxicologica endpointsidentified below are possible for avariety of pesticides and are generdly
congdered to be important for the fitness of sdmonids and other fish species. They include:

» Direct mortdity a any life history sage.

* Anincrease or decrease in growth.

» Changesin reproductive behavior.

* A reduction in the number of eggs produced, eggs fertilized, or eggs hatched.

* Deveopmentd abnormadlities, including behaviora deficits or physical deformities.
* Reduced ahility to osmoregulate or adapt to sdinity gradients.

*  Reduced ahility to tolerate shiftsin other environmenta variables (e.g. temperature or increased
stress).

* Anincreased susceptibility to disease.

* Anincreased susceptibility to predation.

e Changesin migratory behavior.
Most of these endpoints (above) have not been investigated for the herbicides used in the proposed
action. Available information on lethal and sublethd effects are summarized in the Risk Assessment
section, below.
d. Likelihood of Indirect Effects
Indirect effects of pesticides can occur through their effects on the aquatic environment and
non-target species. The likelihood of adverse indirect effects is dependent on environmenta

concentrations, bicavailability of the chemicd, and persstence of the herbicide in saimon habitat. For
most pesticides, including the chemicals in the proposed action, there is little information
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available on environmenta effects, such as negative impacts on primary production, nutrient dynamics,
or the trophic structure of macroinvertebrate communities. Most available information on potentid
environmentd effects must be inferred from laboratory assays, however, afew observations of
environmental effects are reported in the literature. Due to the paucity of information, there are
uncertainties associated with the following factors: (1) The fate of herbicidesin streams; (2) the
resliency and recovery of aguatic communities; (3) the Ste-specific foraging habits of sdmonids and the
vulnerability of key prey taxa; (4) the effects of pesticide mixtures that include adjuvants or other
ingredients that may affect species differently than the active ingredient; and (5) the mitigating or
exacerbating effects of loca environmental conditions. Where uncertainties cannot be resolved using
the best available scientific literature, the benefit of the doubt should be given to the threstened or
endangered speciesin question [H.R. Conf. Rep. No. 697, 96th Cong., 2nd Sess. 12 (1979)].

It is becoming increasingly evident that indirect effects of contaminants on ecosystem structure and
function are akey factor in determining a toxicant’s cumulative risk to aquatic organisms (Preston
2002). Moreover, aguatic plants and macroinvertebrates are generadlly more sensitive than fish to the
acutely toxic effects of herbicides. Therefore, chemicas can potentidly impact the structure of agquatic
communities a concentrations that fall below the threshold for direct imparment in sdmonids. The
integrity of the aguatic food chain is an essentid biologicd requirement for sdmonids, and the possibility
that herbicide applications will limit the productivity of streams and rivers should be considered in an
adverse effects andysis.

The potentid effects of herbicides on prey species for sdmonids are aso an important concern.
Juvenile Pacific sdlmon feed on adiverse array of aquatic macroinvertebrates (i.e. larger than

595 micronsin their later ingtars or mature forms; Cederholm et a. 2000). Terrestrid insects, aguatic
insects, and crustaceans comprise the large mgority of the diets of fry and parr in dl salmon species
(Higgs et d. 1995). Prominent taxonomic groups include Chironomidae (midges), Ephemeroptera
(mayflies), Plecoptera (stoneflies), Tricoptera (caddisflies), and Smuliidae (blackfly larvae) aswell as
amphipods, harpacticoid copepods, and daphniids. Chironomidsin particular are an important
component of the diet of nearly dl freshwater sdimon fry (Higgs et d. 1995). In generd, insects and
crustaceans are more acutely sengtive to the toxic effects of environmental contaminants than fish or
other vertebrates. However, with afew exceptions (e.g. daphniids), the impacts of pesticides on
sdmonid prey taxa have not been widdy investigated. Where acute toxicity for sdmonid prey species
are available, however, they should be used to estimate the potential impacts of herbicide gpplications
on the aquatic food chain.

Human activities that modify the physica or chemica characterigtics of streams often lead to changesin
the trophic system that ultimately reduce saimonid productivity (Bisson and Bilby, 1998). In the case of
herbicides, a primary concern is the potentid for impacts on benthic algae. Benthic algae are important
primary producersin aguatic habitats, and are thought to be the principa source of energy in many mid-
szed sreams (Minshall, 1978; Vannote et d., 1980; Murphy, 1998). Herbicides can cause significant
shiftsin the composition of benthic dgal communities at concentrations in the low parts per billion
(Hoagland et a. 1996). Moreover,
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basad on the data available, herbicides have a high potentia to dicit Sgnificant effects on aquetic
microorganisms at environmentally relevant concentrations (Delorenzo et d. 2001). In many cases,
however, the acute sengitivities of alga species to herbicides are not known. In addition, Hoagland et
d. (1996) identify key uncertaintiesin the following areas. (1) Theimportance of environmenta
modifying factors such as light, temperature, pH, and nutrients; (2) interactive effects of herbicides
where they occur as mixtures, (3) indirect community-leve effects,

(4) specific modes of action, (5) mechanisms of community and species recovery, and

(6) mechanisms of tolerance by some taxa to some chemicas. Herbicide applications have the
potentia to impair autochthonous production and, by extension, undermine the trophic support for
stream ecosystems. However, exigting data gaps make it difficult to precisdy estimate the degree of
ecologicd risk, and limited information is available on the ecological effects of the chemicasin the

proposed action.

The growth of sdmonidsin freshwater sysemsislargely determined by the availability of prey
(Chapman 1966; Mundie 1974). For example, supplementation studies (e.g. Mason 1976) have
shown aclear relationship between food abundance and the growth rate and biomassyield or
productivity of juvenilesin streams. Therefore, herbicide goplications that kill or otherwise reduce the
abundance of macroinvertebrates in streams can aso reduce the energetic efficiency for growth in
samonids. Lessfood can dso induce density-dependent effects, that is, competition among foragers
can be expected to increase as prey resources are reduced (Ricker 1976). These considerations are
important because juvenile growth isacritica determinant of freshwater and marine surviva (Higgs et
d. 1995). For example, arecent study on size-sdective mortdity in chinook salmon from the Snake
River (Zabd and Williams 2002) found that naturdly reared wild fish did not return to spawn if they
were below a certain size threshold when they migrated to the ocean. There are two primary reasons
mortdity is higher anong smaler sdmonids. Firg, fish that have adower rate of growth suffer Sze-
selective predation during their first year in the marine environment (Parker 1971; Hedley 1982; Holtby
et d. 1990). Growth-related mortdity occurs late in the first marine year and may determine, in part,
the strength of the year class (Beamish and Mahnken 2001). Second, salmon that grow more dowly
may be more vulnerable to starvation or exhaustion (Sogard 1997).

e. Risk Assessment for Effects of Herbicides on Salmon, Sealhead, and Their Environment

(1) Picloram Risk Assessment

Exposure. Pidoram isextremdy mobilein soil, but has ardaively short haf-life in aerobic
soils. 1smail and Kalihasan (1997) found that picloram moves rapidly out of the top 5 cm of
soil with ahaf-life of aout 4 to 10 days. Somewhat longer hdf-livesof 13 to 23 days have
been reported by Krzyszowka et d. (1994). Generdized estimates of peak levels of picloram
in water ranged between about 0.012 mg/L in sandy soil to  0.025 mg/L in clay soil water,
gpplied at an gpplication rate of 0.45 kg acid equivaents
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(ae.) per acre, and modeled as trangport directly into a pond (USDA 1989). Water
concentrations expected from the proposed action would likely be far less than the
concentrations modeled in USDA (1989). The application rate in the proposed action is
one-fourth of the modeled rate, precipitation is 5 to 10 times lower than the modeled rate,
chemicals would be diluted in arunning stream in comparison to a pond, and no application of
picloram is authorized within 100 feet of any stream.

Toxicity. Acute (96-hour) LC, vauesfor trout range from about 5 mg/L to about 20 mg/L,
and chronic studies using reproductive or developmenta parameters for trout report no-effect
levels of 0.55 mg/L and adverse effects levels of 0.88 mg/L (SERA 1999a). The BA reported
that the norma gpplication of picloram a an gpplication rate of 1 Ib acid equivdentsacre
(ae/acre) islikely to result in long term water concentrations in the range of 0.01 to 0.06 mg/L
in areas with substantid rainfal or asthe result of accidents, consequently water concentrations
are not expected to cause outright lethaity or certain developmenta and reproductive effects.
Subletha exposures of picloram were found to increase mortality by 70% of yearling coho
salmon exposed to seawater (Lorz et d. 1979).

Most of the potentia sub-lethd effects for picloram have not been investigated in regard to
toxicologica endpoints that are important to the overdl hedth and fitness of sdmonids (eg.,
growth, life history, mortdity, reproduction, adaptability to environment, migration, disease,
predation, population viability). Subletha effects concentrations reported in the literature vary.
Woodward (1979) found that picloram concentrations greater than  0.61 mg/L decreased
growth of cutthroat trout, and asmilar finding was reported by Mayes (1984). Maximum
expaosure concentrations not affecting survival and growth of cutthroat trout ranged from 290 to
48 ug/L in Woodward's (1979) study. Testswith the early life-stages of rainbow trout showed
that picloram concentrations of 0.9 mg/L reduced the length and weight of rainbow trout larvae,
and concentrations of 2 mg/L reduced surviva of the larvd fish (Mayes et d. 1987).
Woodward (1976), in astudy of lake trout, found that picloram reduced fry surviva, weight,
and length at concentrations of 0.04 mg/L, and that the rate of yolk sac absorption and growth
of lake trout fry was reduced in flow-through tests at concentrations aslow as 0.35 mg/L.
These effects were observed at water concentrations that may be encountered from the
proposed action. Y earling coho saimon exposed to 5 mg/L of picloram for 6 days suffered
“extengve degenerative changes’ in the liver and wrinkling of cdlsin the gills (U.S. EPA 1979).

Indirect Effectson Aquatic Organisms. Although picloram istoxic to salmonids, it is not as
toxic to daphnia or agae at the same concentrations. In Daphnia, the reported acute
(48-hours) LCs, vaueis 68.3 (63 to 75) mg/L (SERA 1999a). Chronic studies using
reproductive or developmenta parameters in daphnia report a no-effect level of 11.8 mg/L and
an adverse effect level of 18.1 mg/L. Based on standard bioassaysin
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aquatic agee, the lowest effect leve for the potassum sdt of picloram (EC,s for growth
inhibition (S. capricornutum) is 52.6 mg/L with a corresponding “no observable adverse
effectsleve” of 13.1 mg/L.

Effects on Nontar get Plants. While most grasses are resgtant to picloram, it is highly toxic
to many broad-leafed plants. Picloram is persstent in the environment, and may exist a levels
toxic to plants for more than a year after application at normd rates. In norma applications,
nontarget plants may be exposed to chemica concentrations many times the levels that have
been associated with toxic effects. Picloram's mobility alowsit to pass from the soil to nearby,
nontarget plants. It can aso move from target plants, through roots, down into the soil, and into
nearby nontarget plants. Given this capability, an applicator does not have to spray the buffer
zone in order to affect the riparian vegetation. Spray drift may kill plants some distance away
from the area being treasted. Crop damage from irrigation water contaminated by picloram has
been documented the U.S. Environmental Protection Agency (U.S. EPA 1995, USFS 1995).

(2) 2,4-D (amine salt only) Risk Assessment

Exposure. 24-D issoluble in water, but it rapidly degenerates in most soils, and israpidly
taken up in plants. 2,4-D ranges from being mohile to highly mobilein sand, silt, loam, clay
loam, and sandy loam. Consequently, 2,4-D islikely to contaminate surface waters when rains
occur shortly after gpplication, but otherwise is likely to degrade or be taken up by plants
before it reaches surface or ground water. The Washington Department of Ecology collected
32 stream samples downstream from a helicopter application of 2,4-D conducted according to
Washington'sBMPs. The 2,4-D was found in dl samples collected, in highest concentrations
following arainstorm the day after the spraying (Rashin and Graber 1993). In another study,
2,4-D wasfound in 19 of 20 basins sampled throughout the United States (USGS 1998). In
the USGS (1998) study, 2,4-D was found in 12% of agricultura stream samples; 13.5% of
urban stream samples, and in 9.5% of the samples from rivers draining a variety of land uses.
The study by Rashin and Graber (1993) demonstrates a greater likelihood of 2,4-D
contamination in an environment with frequent precipitation, while the broader USGS (1998)
study shows lower rates of contamination when averaged across arange of climatic conditions.

Toxicity. Inranbow trout, tests of the 2,4-D dodecyl/tetradodecyl amine salt on severd life
sagesyidded LCsysof 3.2 mg/L for fingerlings, 1.4 mg/L for svim-up fry, 7.7 mg/L for
yolk-sac fry, and 47 mg/L for eggs (USFWS 1980). For chinook salmon in the fingerling
stage, tests of the dodecyl/tetradodecyl amine sdt yielded a 96-hour LCs, of 4.8 mg/L and at
the yolk-sac stage, a 96-hour LCs, yielded 2.9 mg/L (USGS 2001).

Most of the potential sub-lethd effects from exposure to 2,4-D have not been investigated for
endpoints important to the overdl hedlth and fitness of sdmonids. Exposureto 2,4-D
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has been reported to cause changes in schooling behavior, red blood cells, reduced growth,
impaired ability to capture prey, and physiologica stress (NIH 2002b; Gomez 1998; Cox
1999). Sublethd effectsfor the 2,4-D amine sdt form include the reduction in the ability of
rainbow trout to capture food at 5 mg/L (Cox 1999). 2,4-D can combine with other pesticides
and have a synergigtic effect, resulting in increased toxicity. Combining 2,4-D with picloram
damages the cdlls of catfish (Ictaurus pp.) gills, dthough neither individua pesticide has been
found to cause this damage (Cox 1999). Little et d. (1990) examined behavior of rainbow
trout exposed for 96 hours to subletha concentration of 2,4-D amine, and observed inhibited
gpontaneous svimming activity and swvimming samina

Indirect Effects on Aquatic Organisms. The SERA (1998b) report suggests that amine and
acid formulations have rdaively low toxicity to aguatic invertebrates and aguetic plants,
athough the effects are highly variable. Insect larvae are most susceptible to adverse effects,
while zooplankton are the least susceptible (Sarkar 1991). Acute toxicity tests exposing the
cladoceran, Smocephal us vetulus, to the sodium salt of 2,4-D show complete mortdity
following 96 hours of exposure to concentrations ranging from 05t05.0mM
(Kaniewska-Prus 1975). Using amolecular weight of 221 for 2,4-D acid, these levels
correspond to 0.1105 to 1.105 gramsa.e/L. The U.S. EPA (1989) reported for the
dimethylamine sdt, aL Cg, for grass shrimp of 0.2 mg/L. SERA (1998b) concluded that some
gpecies of aquatic algae are senditive to concentrations of approximately 1 mg/L 2,4-D,
however, low levels of the compound may stimulate dga growth in some species. Edter
formulations have much greater toxicity, but are not proposed for use by the BLM.

(3) Glyphosate Risk Assessment (Rodeo formulation only)

Exposure. Glyphosate is strongly adsorbed to most soils, and dissolves eesly in water. The
potentiad for leaching islow due to the soil adsorption, however, glyphosate can move into
surface water when the soil particlesto which it is bound are washed into streams or rivers
(U.S. EPA 1993). Studies examined glyphosate residues in surface water after forest
gpplication in British Columbiawith and without no-spray streamside zones. With a no-spray
streamside zone, very low concentrations were sometimes found in water and sediment after
the firgt heavy rain.

Biodegradation represents the mgjor disspation process. After glyphosate was sprayed over
two streamsin the rainy coastd watershed of British Columbia, glyphosate levelsin the streams
rose dramaticaly after the first rain event, 27 hour post gpplication, and fell to undectable levels
in 96 hours (NIH 2002a). The highest residues were associated with sediments, indicating that
they were the mgor sink for glyphosate. Residues persisted throughout the 171 day monitoring
period. Suspended sediment is not amgjor mechanism for glyphosate trangport in rivers.
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Toxicity. Reported tests of glyphosate (technica grade or formulations without surfactants)
toxicity to fish for 24- to 96-hour LC, vaues range from approximately 10 mg/L at apH of
6, to >200 mg/L at apH of 10 (Smith and Oehme 1992; EPA 1993). Technica glyphosate
acid (parent compound) is "practicaly nontoxic" to fish. The 96-hour LCy, for technica grade
glyphosate in rainbow trout ranges from 1.3 mg/L (USGS 2002), to arange of 86-140 mg/L
reported in SERA (1996). The results of arainbow trout yolk-sac 96-hour LC, Satic
bioassay ranged from 3.4-5.3 mg/L (USGS 2002). The 2003 weed BA reported that
environmenta concentrations of glyphosate from the proposed action would not exceed 1
mg/L, which is near the low end of the 96 hour LCy, for adults, and one-third the LCy,
concentration for trout yolk-sac stage.

Information on sublethd effects of glyphosate is available for many of the endpoints important to
the overdl hedth and fitness of sdmonids; and of those reported, glyphosate gppearsto carry a
low risk for sublethd effects (SERA 1996).

Indirect Effectson Aquatic Organisms. Glyphosateis highly toxic to dl types of terrestrid
plants and is used to kill floating and emergent agquatic vegetation. Glyphosate does not appear
to have amilar toxicity to agee. Glyphosate is consdered by EPA to be “dightly toxic” to
aguatic invertebrates (SERA 1996). LCy,vaues of 780 and 930 mg/L have been reported for
daphnia. Hildebrand et a. (1980) found that Roundup trestments at concentrations up to

220 kg/ha did not significantly affect the surviva of dgphnia or itsfood base of diatoms under
laboratory conditions. In addition, Simengtad et d. (1996) found no significant differences
between benthic communities of dgae and invertebrates on untreated mudflats and mudflats
treated with Rodeo. It gppears that under most conditions, rapid dissipation from aguatic
environments of even the mogt toxic glyphosate formulations prevents build-up of herbicide
concentrations that would be letha to most aquatic species.

(4) Clopyralid Risk Assessment

Exposure. Clopyrdid is stablein water over apH range of 5 to 9 (Woodburn 1987) and the
rate of hydrolysisin water is extremely dow, with ahaf-life of 261 days (Conchaand Shepler
1994). In addition, cdlopyrdid is extremely stable in anaerobic sediments, with no sgnificant
decay noted over a one year period (Hawes and Erhardt-Zabik 1995). Clopyralid does not
bind tightly to soil and thus would seem to have a high potentid for leaching. While clopyrdid
will leach under conditions that favor leaching, such as sandy soil, a parse microbid
population, and high rainfdl, the potentia for leaching or runoff is functionaly reduced by the
relatively rapid microbia degradation of clopyrdid in soil (e.g. Baoch-Hag et d. 1993;
Bergsirom et d. 1991; Bovey and Richardson 1991). A number of field lysmeter sudies and
the long-term field study by Rice et d. (1997)
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indicate that leaching and subsequent contamination of ground water are likely to be minimdl.
This conclusion is dso consstent with a short-term monitoring study of clopyralid in surface
water after aerid application (Leitch and Fagg 1985).

Toxicity. Littleinformation is reported for toxic effects of Clopyrdid. A 96-hour LCs, assay
using an unspecified life stage of rainbow trout was 103 mg a.e/L (SERA 1999b). No
information is available on sublethd effects

Indirect Effectson Aquatic Organisms. From information reported in SERA (1999b) it
gppears tha there could be potentia losses in primary productivity from agae killed by
clopyrdid, based on an EC, for dgae of 6.9 mg/L. However, concentrations lethal to agee
are unlikely to occur unless clopyrdid is directly added to water, or if arainfal washes the
chemicd into a stream shortly after it is gpplied. Toxic effects on aquatic invertebrates are
reported only for dgphnia, which has an LCs, of 350 mg a.e/L for the monoamine sdt and
232 mg ae/L for theacid LCs,. If other invertebrates respond smilarly to daphnia, then letha
effects on aquatic invertebrates are unlikely.

(5) Sulfometuron-methyl Risk Assessment

Exposure. Sulfometuron-methyl has a haf-life of one month or lessin anaerobic freshwater
environments, and four months in serile soils (SERA 19993). Application rates of 5.76 ounces
of active ingredient (ai) per acre resulted in concentrations of 0.02 (0.005-0.04) mg/L
occurring in the ambient water immediately after amgor rainfal (USDA 1999). When
adjusted for application rates of 1.6 ounces a.e. per acre (0.1 Ib ae/acre), the expected levels
of sulfometuron-methyl in ambient water would be 0.005 (0.001 - 0.01) mg/L, whichis

100 times lower than the concentration where mortaity of bluegill sunfish or flatheed minnows
was reported.

At least one percent of the gpplied sulfometuron-methyl applied to an area could run off from
the application Site to adjoining areas after a moderate rain, based on studies of runoff from 84
mm of tota rainfal (43 mm/hour for 2 hours) by Hubbard et d. (1989) and from 12 to 30 mm
of rain rainfal by Wauchope et d. (1990). In the case of a heavy rain, losses could be much
greater and might approach 50% in cases of extremely heavy rain and a steep soil dope (SERA
1999).

Toxicity. Inrainbow trout, no mortality was observed in 96 hour assays a concentrations up
to 12.5 mg/L (SERA 1998a). Sulfometuron-methyl had no effect on hatchability, growth, or
aurviva of flathead minnow eggs or fry, at concentrations of 1.17 mg active ingredient (a.i.)/L
(SERA 19984). Potentia chronic effects of sulfometuron-methyl at concentrations between
1.17 mg ai./L and 100 mg a.i./L cannot be dismissed but long-term exposure to greater than 1
mg ai./L sulfometuron-methyl isunlikely (SERA 19984). Lethd effectsin fish are not likely to
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be observed at a concentration less than or equa to 150 mg/L. The lowest concentration at
which mortality was observed in any species of fishis1.25 mg/L. At thisleve, mortdity was
observed in one out of 10 bluegill sunfish. No mortdity, however, was observed in 10 bluegills
exposed to 12.5 mg/L (Muska and Hall 1980).

The SERA (1998a) assessment concludes that "there is no evidence that concentrations of
sulfometuron-methyl in the range of those likely to be found in ambient water after any plausble
gpplication program or those that might occur after a spill will cause adverse (lethd) effectsin
fish or aquatic invertebrates” However, afish kill from Dicamba occurred when the Tennessee
Department of Transportation sprayed about 6,000 acres of road right-of-ways, prior to heavy
rains that followed the spraying (Cox 1994).

Based on assays of flathead minnow hatch, larvd surviva, or larva growth over 30-day
exposure periods, no adverse effects would be expected at concentrations up to 1.17 mg
sulfometuron- methyl (SERA 1998a). No other information on sub-lethd effects of the product
Oug, or sulfometuron-methyl on listed fish was found in available literature. Sub-lethal effects
were reported for daphnia and flathead minnow.

Indirect Effects on Aquatic Organisms. Sulfometuron-methyl gppearsto be rdlatively
non-toxic to aquatic invertebrates. The LCy, values reported in SERA (19984) for daphnids,
crayfish, and field-collected species of other aguatic invertebrates are al above 802 mg/L,
some by more than afactor of 10. No daphnid mortality was reported for groups exposed to
concentrations of up to 12.5 mg/L. One daphnid reproduction study noted a reduction in the
number of neonates at 24 mg/L., but not at 97 mg/L or at any of the lower concentrations
tested.

Aquatic plants are far more sendtive than aquatic invertebrates, adthough there gppearsto be
subgtantia differencesin sengtivity among species of macrophytes and unicelular dgae. There
are no published or unpublished data known regarding the toxicity of sulfometuron-methyl to
aquatic bacteria or fungi. By andogy to the effects on terrestrid bacteriaand aquatic agee, it
seems plaugble that aguatic bacteriaand fungi will be sengtive to the effects of sulfometuron-
methyl. Primary production islikely to be reduced in places where sulfometuron-methyl
reaches water. The USDA (1999) observed water concentrations, after arainfal, that were 1
to 2 orders of magnitude higher than the ECs, concentrations for some dgae. The ECs,
concentration for the freshwater dgae Senenstrum capriconutumwas 4.6 pg ai./L ina120-
hour ECs, based on areduction in cell dengity relative to controls (Hoberg 1990). The ECs,
vaues for other freshwater algd species are generally greeter than 10 pg/L, depending on the
endpoint assayed (Landstein et a. 1993), but Hill fal in arange of concentrations that are likely
to occur after arainfdl. 1tis plausble that sulfometuron-methyl contamination of water will
cause adverse effects (i.e., reduction in growth and biomass) in sengtive aguatic macrophytes
and adgd species.

43



(6) Imazapic Risk Assessment

Exposure. A study by Ta (1994) identified a soil haf-time of 113 days. Smulations of
imazapic were conducted for both clay, loam, and sand at annud rainfal rates from

5 to 250 inches and the typica application rate of 0.0624 Ib a.e/acre (SERA 2001). Based on
the modeling, under arid conditions (i.e., annud rainfal of aout 10 inches or less), no runoff is
expected, and degradation, not dispersion, accounts for the decrease of imazapic
concentrationsin soil. At higher rainfal rates, plausible offste movement of imazapic result in
runoff losses that range from about 0.01 to 0.45 of the gpplication rate, depending primarily on
the amount of rainfdl rather than differencesin soil type. In very arid environments subgtantial
contamination of water isunlikely. In areaswith increasing leves of rainfdl, exposuresto
aquatic organisms are more likely to occur. Thus, the anticipated concentrations in ambient
water encompass a very broad range, 0.00003 to 0.0114 mg/L, depending primarily on
differencesin rainfal rates (SERA 2001).

Toxicity. Aquatic animas appear to be relatively insengtive to imazapic exposures, with LCg,
vaues >100 mg/L for both acute toxicity and reproductive effects. In acute toxicity sudies, dl
tested species (channd catfish, bluegill, sunfish, trout, and sheepshead minnow) evidenced
96-hour LCs, vaues of >100 mg/L - i.e., nomina concentration of 100 mg/L caused lessthan
50% mortality over the 96-hour exposure period (SERA 2001). The low toxicity of imazapic
to fish is probably related to very low rate of uptake of this compound by fish. In a 28-day
flow-through assay, the bioconcentration of imazapic was measured at 0.11 L/kg (Barker et d.
1998) indicating that the concentration of imazapic in the water was gregter than the
concentration of the compound in fish.

No studies are reported in the SERA assessment for sub-lethal effects of imazapic for listed
fish. Barker et d. (1998) observed no effects on reproductive parameters in a 32-day egg and
fry sudy using flathead minnow.

Indirect Effectson Aquatic Organisms. Rddivdy little information is avallable indicaing the
effects of imazapic on aguatic organisms in the natura environment. No adverse effectsto
Daphnia or mysid shrimp were observed at nomina concentrations of imazapic of up to

100 mg/L in 96-hour studies (SERA 2001); however the report did not specify if the andysis
included any sublethd endpoints. Effects of imazapic on aguetic plantsis highly variable.
Lemna gibba, afreshwater macrophyte, is the most sendtive aguatic plant reported in the
literature, with an EC 5 value based on decreased frond counts, of 0.00423 mg/L. Algaes
were |ess sengtive than macrophytes (reported LCs, vaues > 0.045 mg/L), and responses
included both growth inhibition and growth stimulation (SERA 2001).



(7) Dicamba Risk Assessment

Exposure. In soil, dicambais very mobile because it is poorly adsorbed to most soils.
Dicambais dso readily soluble in weter, o its trangport is influenced by precipitation. At low
ranfal rates, dicamba disspation had a haf time of about 20 days. At high rainfal rates usng
modeled runs, virtualy dl the dicamba was washed from the soil. Asdetailed in (SERA 1995),
the environmentd fate of dicamba has been extensvely studied. In generd, dicambais very
mobile in most soil types. Because of the rdatively low kolc, dicambalis poorly adsorbed to
mogt soil types. The only reported exception this generdization is peet, to which dicambais
strongly adsorbed (Grover and Smith 1974). For many soil types, the extent of soil adsorption
is positively correlated with and can be predicted from the organic matter content and
exchangesble acidity of the soil (Johnson and Sims 1993). In amonitoring study by Scifres and
Allen (1973), dicambalevelsin the top 15 cm of soil disspated a arate of about 0.22 day-1
(t1/2=3.3 days) over the first two weeks following application. After 14 days, no dicamba
was detected, with the limit of detection of 0.01 pg/g, in thetop 15 cm of soils and residues at
al depths were lessthan 0.1 pg/g. Therates of disspation in clay and loam were essentidly
identical.

Available monitoring data indicate that ambient water may be contaminated with dicamba after
standard applications of the product. The range of average to maximum dicamba levelsin
water reported in amonitoring study by Waite et d. (1992) arefrom0.1to 0.4 pg/L.
SERA (1995) characterized the water concentration of dicambain a severe spill as
gpproximately 10 mg/L, which could result in some fish mortdity.

Toxicity. Thereiswide variation in the reported acute toxicity of dicambato fish, with 24-hour
LCy, vaues ranging from 28 mg/L to more than 500 mg/L. Mot laboratory assaysin SERA
(1995) reported LCy, vaues>100 mg/L. In bluegill sunfish, the sandard 96 hour LCs, is 600
mg/L, but when the herbicide was adsorbed onto vermiculite, the LCs, dropped to around 20
mg/L (USDA 1984). Inastudy by Lorz et d. (1979), yearling coho mortality was observed at
0.25 mg/L during a seawater chdlenge test which smulates their migration from riversto the
ocean. An LCy, of 28 mg/L in trout was reported by Johnson and Finley (1980). Littleis
known about effects on fish other than acute toxicity.

Indirect Effects on Aquatic Organisms. The range of toxicity vaues of dicambato aguatic
invertebrates suggests wide variation among species. Consequently, available assays provide
little insight about the toxicity of dicamba to invertebrate species consumed by listed sdlmon and
seelhead. Seed shrimp, glass shrimp, and fiddler crabs are killed by concentrations over 100
mg/L., while Daphnia and amphipods are killed by concentrationsin the range of 3.9 - 11 mg/L
(Cox 1994). Thelow end of thisrange is severd orders of magnitude higher than water
concentrations observed by Waite et a. (1992), but within the range of concentrations SERA
(1995) describes for a moderate to severe sill.
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Sublethd effects on aquatic invertebrates are unknown. The only endpoints that have been
examined are acute letha responses for aguatic animas (L Cs, vaues) and growth inhibition in
unicdlular dgee (EC5, vaues). Algae species are much more sengtive to dicambathan fish
(SERA 1995).

(8) Metsulfuron-methyl Risk Assessment

Exposure. The hdf-life of metsulfuron-methyl ranges from 120 to 180 days (in Slt loam soil).
Metsulfuron-methyl remains unchanged in the soil for varying lengths of time, depending on soil
texture, pH and organic matter content. There are mgjor areas of uncertainty and variability in
assessing potentid levels of exposure in soil. In generd, metsulfuron-methyl absorption to a
variety of different soil typeswill increase as the pH decreases (i.e., the soil becomes more
acidic). The persstence of metsulfuron-methyl in soil is highly variable, and reported soil
half-times range from afew days to severd months, depending on factors like temperature,
ranfal, pH, organic matter, and soil depth. Off-ste movement of metsulfuron-methyl is
governed by the binding of metsulfuron-methyl to soil, the persstence of metsulfuron-methyl in
soil, aswell as ste-specific topographica, climatic, and hydrologica conditions. Fate and
trangport smulations reported in SERA (2000) were conducted for clay and sand a annua
ranfal rates ranging from 5 to 250 inches and the typica application rate of 0.02 Ib a.i./acre.
In sand or clay under arid conditions (i.e., annud rainfdl of about 10 inches or less) thereisno
percolation or runoff and the rate of decrease of metsulfuron-methyl concentrationsin soil is
atributable solely to degradation rather than disperson. At higher rainfal rates, plausble
concentrations in soil range as high as 0.007 mg/L, and under avariety of conditions,
concentrations of 0.0005 mg/L and greater may be anticipated in the root zone for appreciable
periods of time. Metsulfuron-methyl exposure to aguetic pecies is affected by the same
factors that influence terrestrid plants, except the directions of the impact arereversed. In very
arid environments (i.e., where the greatest persstence in soil is expected) substantia
contaminations of weter isunlikely. In areas with increesing levels of rainfall, toxicologicaly
sgnificant exposure to aquatic plants are more likely to occur. As summarized in SERA
(2000), peak water levels of about 0.003 to 0.006 mg/L can be anticipated under worst case
conditions at rainfal rates of 25 to 50 inches per year after asingle application.

Toxicity. Metsulfuron-methyl is non-lethd to fish at the peak concentrations likely to be
encountered by listed sdimon and steelhead, and peak concentrations are many orders of
magnitude lower than the concentrations where various sub-lethd effects were observed in
ranbow trout. Metsulfuron-methyl does not bioaccumulate in fish. The lowest concentration at
which mortality was observed in any species of fish is 100 mg/L for rainbow trout; however, in
the same study, no mortdity was observed in fish exposed to 1000 mg/L (Hall 1984). SERA
(2000) concluded that mortality is not likely to occur in fish exposed to metsulfuron-methyl
concentrations less than or equa to 1000 mg/L.

46



Dehilitating sublethd effects (erratic swimming, rgpid breething, and lying on the bottom of the
test container) were observed by Muska and Hall (1982) after exposure to 150 mg/L for
24 hours. In tests with rainbow trout, no significant long-term effects  (90-day exposure)
were observed by Kreamer (1996) on hatch rate, last day of hatching,

first day of swim-up, larval survivd, and larva growth a concentrations up to 4.7 mg/L.
Concentrations greeter than 8 mg/L resulted in small but sgnificant decreases in hatching and
surviva of fry.

Indirect Effectson Aquatic Organisms. Toxicity studies on aguatic invertebrates are
reported only for Daphnia, which has an acute LCs, vaue for immohility of 720 mg/L and ano
observable effect concentration (NOEC) for reproduction of 150 mg/L (SERA 2000). The
only effect reported by Hutton (1989) in a21-day Daphnia study was a decrease in growth at
concentrations as low as 5.1 mg/L., but decreased growth at concentrations less than 30 mg/L
was not datigticaly significant. In agquatic invertebrates, decreased growth appears to be the
mogt sendtive endpoint. Wel et d. (1999) report that neither metsulfuron-methyl nor its
degradation products are acutely toxic to Daphnia at concentrations that approach the
solubility of the compoundsin water a pH 7. Although the results of Daphnia studies suggest
that metsulfuron-methyl is relatively non-toxic to invertebrates, toxic effects concentrations for
different invertebrate species often vary widely, as seen in severd herbicides reviewed in this
Opinion. Consequently, given the limited deta available on invertebrate effects, thereis
insufficient information to draw any conclusion about the toxicity of metsulfuron-methyl on
invertebrates consumed as prey by listed sdmon and steelhead.

There are subgtantid differences in sengttivity to effects of metsulfuron-methyl anong agd
species, but dl ECy, vaues reported in SERA (2000) are above 0.01 mg/L, and some vaues
are subgtantidly higher. Toxicity in dgae increases with lower pH, most probably because of
decreased ionization leading to more rapid uptake. At a concentration of 0.003 mg/L,
metsulfuron-methyl was associated with a 6-16% inhibition (not Satisticaly significant) in dgd
growth rates for three species but stimulation of growth was observed in Selenastrum
capricornutum and the aguatic macrophyte, duckweed (SERA 2000). Wei et a. (1998;
1999) assayed the toxicity of metsulfuron-methyl degradation productsin Chlorella
pyrenoidosa, and found that the acute toxicity of the degradation products was about 2-3 times
less than that of metsulfuron-methy! itsdlf in a 96 hour assay. One field Sudy cited in SERA
(2000) on the effects of metsulfuron-methyl in dga species found that concentrations of
metsulfuron-methyl as high as 1 mg/L are associated with only dight and trangent effects on
plankton communities in aforest lake.
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f. Physical Effects of Herbicides on Watershed and Stream Functions

The use of herbicides can affect watershed or stream functions through the remova of vegetation and
exposing bare soil. For boom spraying, and hand and spot applications, the potentia for significant
increasesin erogon or water yield is limited because treatments would consist of smal, scattered aress,
and vegetation would typicaly be reestablished within afew monthsto ayear. Aerid gpplication could
potentialy affect large contiguous aress, that could be large enough to increase water yield or sediment
delivery; however, the areas proposed for aeria application are some of the driest Sites, mostly benches
that seldom experience overland flow, and are typicaly drained by ephemera channels. The proposed
no-spray buffer strips and other BMPs should minimize the effects of drift, chemical leaching, or other
effects of weed goraying on riparian vegetation.

No measurable adverse effects to peak/base flow, water yidd, or sediment yield are likely to occur
from implementation of noxious weed control and rehabilitation measures. Remova of solid stands of
noxious weed vegetation by chemica treatment may result in short-term, negligible increases in surface
erosion that would diminish as desired vegetation re-occupies the treated site. Only ground based
gpot/sdective spraying will be authorized within riparian areas or within 100 feet of live water
(whichever islarger). Thiswill significantly reduce risks associated with spraying of non-target riparian
vegetation. Noxious weed control measures will reduce weed competition with native riparian species
and other upland species. Herbicide spraying in riparian areas will be minima and will primarily be
associated with spot spraying aong road right-of-ways, and spot spraying of smal patches of noxious
weeds or individuad plants. No aerid gpplication of herbicides will be authorized within 200 feet of the
outer edge of riparian areas for fish bearing streams or within 100 to 150 feet of the outer edge of the
riparian areas for non-fish bearing streams. During 2003, no aerid gpplication will occur in any
Riparian Conservation Habitat Aress.

g. Summary of Herbicide Effects

Depending on the herbicide and location where it is used, the proposed action could adversely affect
listed sdlmon and stedlhead through lethd or sub-lethd effects, through dteration of the food web from
toxic chemical effects, loss of desired riparian vegetation from contact with herbicides, or beneficidly
affect listed sdlmon and steelhead through restoration of native vegetation or more naturally-functioning
watershed processes no longer impaired by infestations of invasive weeds.

Therisk of harm to listed salmon and stedhead from contact with herbicidesis afunction of chemica
concentration to which listed fish are exposed, and the toxicity of the chemical. Available literature
cited above indicates that expected levels of herbicide exposure are likely to be well-below levels
where the herbicides kill outright listed sdimon or steelhead once they matured beyond the fry stage.
This conclusion is based on the fact that reported thresholds for
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mortdity are a least 1 to 2 orders of magnitude higher than likely herbicide concentrations in water
resulting from the proposed action (with the exception of severe chemica spills). In instances where
toxic effects were reported for various life stages, sdlmonid eggs and fry appear to be generdly more
sengitive to toxic effects than older life Sages. Reported concentrations where mortality was observed
in these early stages approach the range of concentrations that could occur in the action area
Herbicide spraying in the vicinity of stedhead or sdmon eggs or fry could result in direct mortdity if
chemicds are sprayed into the water, or if rainfall occurs shortly after gpplication, particularly when
spraying roadside ditches. The rdaively smal amount of area treated within a given watershed, use of
BMPs to reduce the likelihood of exposure, and the dilute concentrations proposed for use reduce the
probability that direct mortdity would occur from chemica exposure.

Although outright mortality from herbicide exposure is not expected to occur, adverse effects reported
in sub-lethd assays include reductions in reproductive success, weight loss, physiologicd effects
(endocrine system, blood chemidry, liver function, etc.), and reductions in growth, prey capture ability,
and swvimming ability, dl of which are associated with reduced survivd. Information available on sub-
lethd effects of dl herbicides proposed for use isincomplete and completely lacking for some
chemicds. Few herbicide formulations have been thoroughly tested for sublethd effects on saimon or
dedhead. There are no fidd studies available that evaluated potentia effects of the herbicides used in
the proposed action on aguatic productivity or invertebrate prey species found in Idaho streams.
Consequently, the extent and likelihood of harmful sub-letha effects or changes to the invertebrate prey
base is unknown, and these effects could occur under the proposed action.

Given the presence of listed fish in the action area, the range of soil propertiesin the action ares,
chemicas proposed for use, rainfdl patterns, and proposed spray activities, it islikely that
circumstances will arise where herbicide concentrations in water will reach levels where ddayed
mortality or reduced reproductive success could occur. Such circumstances would arise in isolated
instances when various combinations of factors occur, such as. Use of chemicas that persst in the
environment for severd months or longer; conditions thet alow chemicasto move rgpidly through soils;
when precipitation occurs before the chemicals break down, bind to soil particles, or get taken up by
plants, where listed fish or redds are in the vicinity of a pray site; or where the amount of chemica
gpplied to an areais great enough to reach concentrations that could harm listed fish. Specific locations
where harm islikely to occur from the proposed action cannot be identified at this time, snce most of
the above factors will not be known until spray Stes are selected.

Changesin vegetation from weed spraying or other control methods can beneficidly or adversely affect
riparian and watershed functions. Adverse effects have been reported in instances where herbicides
killed non-target plants, particularly riparian treeskilled as aresult of spray drift or uptake by roots.
Beneficid effects to aguatic systems from noxious weed control are not well-documented, but could
concealvably occur in circumstances where weed trestments kill exotic plants that would otherwise
create adisclimax riparian plant community or displace native
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plants that provide shade, cover, habitat complexity, streambank stability, or recruitment of terrestrial
invertebrate prey. In some drier portions of the action area, exotic weeds have amost completely
displaced native grasses and forbs. In these aress, fire frequency, fire behavior, ground cover
characterigtics, and watershed hydrology are dl likely to be atered by weeds, and effective weed
control could reduce or eliminate these adverse effects.

2. Cumulative Effects

Cumulative effects are defined in 50 CFR 402.02 as "those effects of future State or private activities,
not involving Federa activities, that are reasonably certain to occur within the action area of the Federa
action subject to consultation.” Other activities within the watershed have the potentia to adversdy
affect the listed species and critica habitat within the action area. Future Federa actions, including the
ongoing operation of hydropower systems, hatcheries, fisheries, and land management activities are
being reviewed through separate section 7 consultation processes. Past Federd actions have dready
been added to the environmenta basdinein the action area.

The BA described a moderate to high risk for cumulative effects from activities occurring on private and
date landsin the action area. The BLM lands in the action area are commonly interspersed with date
and privately-owned lands, with non-Federa lands typicaly comprising the mgjority of the watershed
acreage. Land use within the analysis areaincludes agriculturd, timber harvest, roads, devel opment,
recreation, mining, and livestock grazing. Current levels of these uses are likely to continue, but detailed
information on non-Federd activities in the action areaare not available.

Livestock grazing may partidly thwart weed control efforts. Cattle can spread weeds through their
droppings, and create conditions that increase the likelihood that invasive weeds will

out-compete native plants. Riparian cattle grazing on non-Federd landsis likdly to cumulatively affect
water temperature and water qudity in portions of the action area.

Impaired water quaity from on-going agriculturd activitiesislikely to be one of the largest cumulative
effects present in the action area. Cultivated croplands are likely to produce large amounts of sediment
and increase water yield, and relatively large amounts of pesticides are aso likely to be gpplied to
croplandsin the action area. City, state, and county governments also have on-going weed spraying
programs with less-stringent measures to prevent water contamination. Weeds are sprayed along road
right-of-ways annudly by city, state, and county transportation departments, sometimes severa timesa
year. NOAA Fisheries gaff have observed county road crews spraying herbicides on streambank
vegetation and directly into the water in Clearwater and 1daho Counties, and it is probable that smilar
practices will continue.

Part of the action area (in the Lower Samon River subbasin) is governed under a cooperdtive weed
management plan that encourages extensve use of herbicides by State, private and Federd
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agenciesin the planning area. Any herbicide contamination that occurs from the proposed BLM action
could potentialy combine with contaminants from non-Federd activities, and contribute to formation of
chemical mixtures or concentrations that could kill or harm listed steelhead or sdmon. In addition, fish
dready stressed by devated sediment and temperatures are more likely to susceptible to toxic effects
of herbicides.

3. Consstency with Listed Species ESA Recovery Strategies

Recovery is defined by NOAA Fisheries regulations (50 CFR 402) as an “improvement in the status of
listed speciesto the point a which listing is no longer gppropriate under the criteria set out in section 4
(a(2) of the Act.” Until the species-specific recovery plans are developed, the December 2000
Memorandum of Understanding Among Federd Agencies Concerning the Conservation of Threatened
and Endangered Fish Species in the Columbia River Basin (Basinwide Sdmon Recovery Strategy)
provides the best guidance for judging the significance of an individud action relative to the species-
level biologica requirements. Where information is not available on the recovery needs of the species,
ether through recovery planning or otherwise, NOAA Fisheries gpplies a conservative gpproach that is
likely to exceed what would be expected of an action if information were available.

Under the Basinwide Salmon Recovery Strategy, actions proposed by BLM must be consistent with
PACFISH and Land and Resource Management Plan direction. Thereisno PACFISH direction
related to use of herbicides. PACH SH gods establish an expectation that management will maintain or
restore hedthy, functioning watersheds, riparian areas, and associated fish habitat. The proposed
action meets PACFISH goalsto the extent that weed treatments restore naturd riparian plant
communities that have been atered by exctic plants, or to the extent that trestments prevent
degradetion of riparian communities by weed invason.

4. Integration and Synthess of Effects

NOAA Fisheries has determined that, when the effects of the proposed action are added to the
environmenta baseline and cumulative effects occurring in the action area given the satus of the stocks
and condition of critical habitat, the action is not likely to jeopardize the continued existence of the
Snake River stedhead or Snake River spring/summer chinook salmon. Further, NOAA Fisheries
concludes that the subject action would not likely result in the adverse modification or destruction of
designated criticd habitat for the Snake River spring/summer chinook salmon. In reaching these
determinations, NOAA Fisheries used the best scientific and commercial data avallable. These
determinations are based on the following considerations:

The proposed action is not likely to impair properly functioning habitet, not likely to appreciably
reduce the functioning of aready impaired habitat, and not likely to retard the

51



long-term progress of impaired habitat toward PFC (dl three conditions exist within the action
area). Physica features of fish habitat such as stream channd and hydrologic attributes are not
affected by the proposed action. The proposed action would have localized effects on riparian
vegetation, through the intentional eradication of weeds and any incidental mortaity of desired
riparian plants exposed to herbicides. Weed control would help restore ecologica functions of
riparian communities where those functions have been impaired by invasion of exatic plants.
Incidental losses of desired plants would be sporadic and localized in riparian areas Snce herbicides
would be applied to individud plants, primarily by wicking or wiping. Any losses of non-target
plants would generdly involve only herbaceous species that could be reestablished within afew
growing seasons. Aerid spraying carries the highest potentia risks to non-target plants;, however,
wide buffers, low wind speeds, and spray droplet specifications substantialy reduce the likelihood
of herbicides affecting riparian vegetation (or drifting into weter).

The principd effect of the proposed action on listed species is exposure to toxic chemicas. The
proposed action includes precautionary measuresto limit or avoid water contamination from
herbicides. The scientific and commercia information reviewed in the BA and in the effects andlys's
of this Opinion indicates that poss ble herbicide concentrations instream under the proposed action
are generdly well-below concentrations letha to sdimon and steelhead. With the exception of rare
circumgances (large spill of chemicds directly into water, or rainfdl occurring immediately after
herbicide gpplication in close proximity to listed fish) outright mortdity of listed fish is not expected
to occur. This expectation could, however, be incorrect since little or no information is avalable
concerning the toxicity of adjuvants and inert ingredients that are part of the herbicide formulations,
and therefore has an unknown potentid to kill listed fish outright from synergistic or additive effects
of other chemicals in the aquatic environment.

Various sublethd effects on fish are reported for the herbicides evauated in this Opinion, at
concentrations that are likely to occur in the action area. However, it cannot be determined from
the available information if the sublethd effects reported in the literature would “harm” listed fish
through mortdity at alater life stage, or reduced reproductive output. Information islacking or
incomplete for most potential subletha effects, and subletha effects thresholds are not predictable
from the letha assays (L Cs,S) on which most toxicity studies are based. Sublethd effects
thresholds of pesticides occur over awide range of concentrations, including concentrations that are
far-below herbicide concentrations likely to occur in the action area. From this information, we can
infer that the likelihood of harm occurring from subletha effects of the herbicides cannot be
discounted; however the actud likelihood of harm occurring from the proposed action is unknown.
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In spite of uncertainties regarding toxic effects of the herbicides, the likdihood of jeopardizing listed
sdmon or steehead through harm from sublethd effects or outright mortdity, isimprobable due to
the following circumstances:

(2) Any harm that might occur from sublethd effectsis expected to affect only asmall portion
of the action area (less than 0.2% of any given subbasin); consequently gross errorsin the
effects andygs are unlikdy.

(2) Significant water contamination is not expected to occur, except in isolated cases of short
duration (e.g. spikes in herbicide concentration following arainfdl, or as aresult of apill),
limiting the scope of any take that might occur.

(3) The areas where herbicides would be applied are widely scattered, and with the exception
of aerid trestment, the trestment areas generdly do not involve large contiguous tracts of
land. Consequently, only scattered portions of listed sdimon and steelhead populations
would be exposed to risks from this action.

(4) Weed treatment areas are most prevaent in dry portions of the action area. The dry areas
are typicdly herbaceous communities that lack atree canopy, and receive little summer
precipitation. There are few streams in these environments that naturally support
anadromous fish. Consequently, herbicides that would be used in alarge portion of the
trestment areas have little or no potentia for reaching waters supporting listed fish.

D. Conclusion

After reviewing the current satus of the Snake River el head and Snake River spring/summer chinook
sdmon, the environmental basdine for the action area, the effects of the proposed actions, and
cumulative effectsin the action area, it is NOAA Fisheries Opinion that the

2003 Noxious Weed Control Program proposed by the BLM CFO is not likely to jeopardize the
continued existence of Snake River sledhead and Snake River spring/summer chinook salmon, nor
destroy, nor adversdy modify critical habitat for spring/summer chinook salmon.

E. Consarvation Recommendations

Consarvation recommendations are defined as “ discretionary measures to minimize or avoid adverse
effects of a proposed action on listed species or critical habitat or regarding the devel opment of
information” (50 CFR 402.02). Section 7 (a)(1) of the ESA directs Federal agenciesto use their
authorities to further the purposes of the ESA by carrying out conservation
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programs for the benefit of the threatened and endangered species. NOAA Fisheries bdieves the
conservation recommendations listed below are consistent with these obligations, and therefore should
be implemented by the CFO.

1. The CFO should use herbicides with the least toxicity to listed fish and other non-target
organisms whenever possible.

2. The CFO should continue to investigete the utility of dternative forms of weed contral that do
not involve the use of chemicals toxic to aguatic organisms.

3. The CFO should evaduate the role of their cattle alotments in propagating noxious weeds, and
determineif any PACFISH gods or standards are not being met due to effects of cattle on
weed propagation.

NOAA Fisheries recommendsthat it be notified of actions minimizing or avoiding adverse effects or
benefitting listed species or their habitats.

F. Renitiation of Consultation

As provided in 50 CFR 402.16, reinitiation of forma consultation is required where discretionary
Federa agency involvement or control over the action has been retained (or is authorized by law) and

if: (1) Theamount or extent of taking specified in the Incidental Take Statement is exceeded, or is
expected to be exceeded; (2) new information revedls effects of the action may affect listed speciesina
way not previoudy consdered; (3) the action is modified in away that causes an effect on listed species
that was not previoudy considered; or (4) anew speciesislisted or critica habitat is designated that
may be affected by the action. In instances where the amount or extent of incidental take is exceeded,
any operations causing such take must cease pending conclusion of the reinitiated consultation.

G. Incidental Take Statement

The ESA at section 9 [16 USC 1538] prohibits take of endangered species. The prohibition of takeis
extended to threatened anadromous salmonids by section 4(d) rule [50 CFR 223.203]. Takeis
defined by the statute as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or
to attempt to engage in any such conduct” [16 USC 1532(19)]. Harm is defined by regulation as*an
act which actudly kills or injures fish or wildlife. Such an act may include sgnificant habitat modification
or degradation which actudly kills or injuresfish or wildlife by sgnificantly impairing essentid behavior
patterns, including, breeding, pawning, rearing, migrating, feeding or sheltering” [50 CFR 222.102).
Harassis defined as“an intentiond or



negligent act or omission which cregtes the likelihood of injury to wildlife by annoying it to such an
extent asto sgnificantly disrupt normal behavior patterns which include, but are not limited to,
breeding, feeding, or sheltering” [50 CFR 17.3].

Incidental take is defined as “any taking otherwise prohibited, if such taking isincidentd to, and not the
purpose of, the carrying out of an otherwise lawful activity” [50 CFR 17.3]. The ESA at section
7(0)(2) removes the prohibition from incidenta taking that is in compliance with the teems and
conditions specified in a section 7(b)(4) incidenta take statement.

Anincidenta take statement specifies the impact of any incidental taking of endangered or threatened
gpecies. It dso provides reasonable and prudent measures that are necessary to minimize impacts and
setsforth terms and conditions with which the action agency must comply in order to implement the
reasonable and prudent measures.

H. Amount of Extent of Take

The proposed action is reasonably certain to result in incidental take of the listed species. NOAA
Fisheriesis reasonably certain the incidenta take described here will occur because: (1) Recent and
historical surveys indicate the listed species are known to occur in the action area; (2) the proposed
action would kill or harm individua listed sdimon and stedhead through lethd or sub-letha exposure to
herbicides, respectively, as aresult of accidenta spills, failure of BMPs to keep chemica concentrations
below expected levels, unexpected toxic effects that have not been reported in the scientific literature,
or additive or synergigtic effects of herbicides from multiple sourcesin the action areg; and (3) the
proposed action would adversdly affect availability of invertebrate prey through toxic effects of
herbicides on primary productivity and invertebrate prey.

Despite the use of best scientific and commercid data available, NOAA Fisheries cannot quantify the
specific amount of incidentd take of individud fish or incubating eggs for this action. The quantity of
take depends on the circumstances at the specific locations where trestments will occur (which are not
known at thistime). In circumstances where the amount of take cannot be quantified, the extent of
incidental takeis described (50 CFR 402.14 [1]). The extent of take in the action areais anticipated to
be no more than 2,241 acres (acreage proposed for treatment), and NOAA Fisheries anticipates that
take will not occur in al of the streams within the trestment aress.

|. Reasonable and Prudent Measures
Reasonable and Prudent Measures are non-discretionary measures to minimize take, that may or may

not aready be part of the description of the proposed action. They must be implemented as binding
conditions for the exemption in section 7(a)(2) to apply. The CFO has the continuing
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duty to regulate the activities covered in thisincidenta take statement. If the CFO fallsto require the
gpplicants to adhere to the terms and conditions of the incidenta take statement through enforceable
terms that are added to the permit or grant document, or failsto retain the oversaght to ensure
compliance with these terms and conditions, the protective coverage of section 7(0)(2) may lapse.
NOAA Fisheries bdieves that activities carried out in a manner consistent with these reasonable and
prudent measures, except those otherwise identified, will not necessitate further site-specific
consultation. Activitiesthat do not comply with dl relevant reasonable and prudent measures will
require further consultation.

NOAA Fisheries believes that the following reasonable and prudent measures are necessary and
gopropriate to minimize take of listed fish resulting from implementation of the action. These reasonable
and prudent measures would aso minimize adverse effects on designated critica habitat.

1. The CFO shdl minimize the amount and extent of incidental take from use of herbicides by
implementing precautionary measures that keep chemicals out of water.

2. The CFO shall monitor and report on the effectiveness of the proposed conservation measuresin
minimizing incidentd take, and report this information to NOAA Fisheries.

3. The CFO shdl report to NOAA Fisheries the activities actualy completed during the 2003 season.

J. Termsand Conditions

In order to be exempt from the prohibitions of section 9 of the ESA, BLM must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above. Theseterms and conditions are non-discretionary.

1. Tolmplement Reasonable and Prudent Measure #1, the BLM shdll:

a. Implement al BMPs described in the Proposed Action section of this Opinion, and Appendix
D of the BA.

b. Deveop apill contingency plan prior to herbicide gpplications. All individuas involved,
including any contracted gpplicators, will be ingtructed on the spill contingency plan and spill

control, containment, and cleanup procedures.

¢. Maintain and have an industry gpproved spill cleanup kit available whenever herbicides are
transported or stored.
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. Toi

Ensure dl chemicd storage, chemica mixing, and post-gpplication equipment cleaning is
completed in such amanner asto prevent the potentia contamination of any riparian area,
perennid or intermittent waterway, unprotected ephemera waterway, or wetland.

Have alicensed/certified herbicide applicator oversee and supervise appropriately trained
personnel for al spray projects to ensure proper mixing and gpplication of chemicals.

Avoid hdlicopter (aerid) spraying of low and moderate aquatic risk herbicides (identified in the
BA) within 200 feet from the outer boundary of riparian areas for fish bearing streams and
lakes, or within 150 feet from the outer boundary of riparian areasfor ~ non-fish bearing
perennia streams, or within 100 feet of the outer boundary of riparian aress for intermittent
streams, springs, seeps, wetlands, ponds, and shallow water table aress.

Use only ground-based spot/selective gpplications of herbicides rated as having alow or
moderate level of concern for aguatic species from 15 to 100 feet from live waters or within
riparian areas (whichever is greater). No boom spraying is authorized in this zone; only sngle
nozzle spraying equipment is authorized.

Use only selective spot spraying of aguatic-gpproved herbicides, usng only backpack spraying,
hand-pump spraying, wicking, wiping, painting, dipping, or injecting target species within 15
feet of live water or areas over shallow water tables.

Delay treatment if precipitation is likely to occur within 24 hours of scheduled application.
Treat only the minimum area necessary for the control of noxious weeds.

Prohibit hdlicopter service landings or fuel storage within 200 feet of fish-bearing streams and
lakes, 150 feet of other perennid streams, or 100 feet of intermittent streams, springs, seeps,
wetlands, or ponds.

Design aerid applicationsto ddiver amedian droplet diameter of 200 to 800 microns to reduce
drift.

mplement Reasonable and Prudent Measure #2, the BLM shall:
Implement a monitoring strategy that includes:

(2) Drift monitoring with use of spray cards on a representative sample of streams.
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(2) Monitoring of non-target plant mortaity in riparian areas to determine if mortaity of non-
target plantsis affecting riparian functionsin NOAA Fisheries matrix ~ (NMFS 1996).

b. Report monitoring resultsto NOAA Fisheries by March 15, 2004.
3. Toimplement Reasonable and Prudent Measure #3, the BLM shall:

a. Report to NOAA Fisheriesthe actuad number of acres treated, the chemicals used, application
method, and location of treatment sites by March 15, 2004. Use aformat smilar to Table B-1
inthe BA.

[1l. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT
A. Background
Pursuant to the MSA:

*  NOAA Fisheries must provide conservation recommendations for any Federa or State action
that would adversdly affect EFH (8305(b)(4)(A));

» Federd agencies must provide a detailed response in writing to NOAA Fisheries within 30
days after receiving EFH conservation recommendations. The response must include a
description of measures proposed by the agency for avoiding, mitigating, or offsetting the
impact of the activity on EFH. In the case of aresponse that isinconsstent with NOAA
Fisheries EFH conservation recommendations, the Federal agency must explain its reasons for
not following the recommendeations (8305(b)(4)(B)).

The EFH means those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity (MSA 83). For the purpose of interpreting this definition of EFH: Watersinclude
aguatic areas and their associated physical, chemicd, and biologica properties that are used by fish and
may include agquatic areas higtoricaly used by fish where gppropriate; substrate includes sediment, hard
bottom, structures underlying the waters, and associated biological communities, necessary meansthe
habitat required to support a sustainable fishery and the managed species’ contribution to a heathy
ecosystem; and “spawning, breeding, feeding, or growth to maturity” covers a species full life cycle (50
CFR 600.10). Adverse effect means any impact which reduces qudity and/or quantity of EFH, and
may include direct (e.g., contamination or physical disruption), indirect (e.g., loss of prey or reduction
in species fecundity), Ste-gpecific or habitat-wide impacts, including individua, cumulative, or
synergistic consequences of actions (50 CFR 600.810).
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The EFH consultation with NOAA Fisheriesisrequired regarding any Federd agency action that may
adversdy affect EFH, including actions that occur outside EFH, such as certain upstream and updope
activities.

The objectives of this EFH consultation are to determine whether the proposed action would adversday
affect designated EFH and to recommend conservation measures to avoid, minimize, or otherwise
offset potentid adverse effects on EFH.

B. ldentification of EFH

Pursuant to the MSA the Pacific Fisheries Management Council (PFMC) has designated EFH for three
gpecies of federally-managed Pecific salmon: chinook (Oncor hynchus tshawytscha); coho (O.
kisutch); and Puget Sound pink saimon (O. gorbuscha)(PFMC 1999). Freshwater EFH for Pacific
sdmon includes all those streams, lakes, ponds, wetlands, and other water bodies currently, or
higoricaly ble to salmon in Washington, Oregon, Idaho, and Cdifornia, except areas upstream
of certain impassable man-made barriers (asidentified by the PFMC 1999), and longstanding,
naturaly-impassable barriers (i.e., naturd waterfalsin exisence for several hundred years). Chief
Joseph Dam, Dworshak Dam, and the Hells Canyon Complex (Hells Canyon, Oxbow, and Brownlee
Dams) are among the listed man-made barriers that represent the upstream extent of the Pacific sdlmon
fishery EFH. Detailed descriptions and identifications of EFH for sdimon are found in Appendix A to
Amendment 14 to the Pacific Coast Sdmon Plan (PFMC 1999). Assessment of potentia adverse
effects to these species EFH from the proposed action is based, in part, on thisinformation.

C. Proposed Action

The proposed action and action area are detailed above in Sections 1.B. and 11.A.1.a. of this document.
The entire action areais designated as EFH for chinook salmon, and the Clearwater and Lower Snake
River HUCs are designated as EFH for coho salmon.

D. Effectsof the Proposed Action

As described in detall in section 3.3, the proposed activities may result in detrimental effects on water
qudity (chemica contamination). Herbicide concentrations are expected on occasion to reach

concentrations where salmon would be harmed by exposure to toxic chemicds, or through effects of
toxic chemicals on sdmonid prey species.
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E. Conclusion

NOAA Fisheries believes that the proposed action may adversdly affect EFH for Pacific saimon.

F. EFH Conservation Recommendations

Pursuant to Section 305(b)(4)(A) of the MSA, NOAA Fisheriesisrequired to provide EFH
conservation recommendations to Federd agencies regarding actions that would adversdly affect EFH.
NOAA Fisheries understands that the conservation measures described in the BA will be implemented
by the BLM, but believes these measures are not sufficient to minimize, to the maximum extent
practicable, water contamination from herbicides. Although, these conservation measures are not
aufficient to fully address effects of water contamination on EFH,

the Terms and Conditions outlined in Section I1.B.3. are gpplicable to designated EFH for chinook and
coho salmon, and fully address these adverse effects. Consequently, NOAA Fisheries recommends
that they be implemented as EFH conservation measures.

G. Statutory Response Requirement

Pursuant to the MSA (8305(b)(4)(B)) and 50 CFR 600.920(j), Federal agencies are required to
provide a detailed written response to NOAA Fisheries EFH conservation recommendations within 30
days of receipt of these recommendations. The response must include a description of measures
proposed to avoid, mitigate, or offset the adverse impacts of the activity on EFH. Inthe case of a
response that isinconsgstent with the EFH conservation recommendations, the response must explain
the reasons for not following the recommendations, including the scientific judtification for any
disagreements over the anticipated effects of the proposed action and the measures needed to avoid,
minimize, mitigate, or offsat such effects.

H. Supplemental Consultation
The CFO mugt reinitiate EFH consultation with NOAA Fisheriesiif the proposed action is substantialy
revised in amanner that may adversely affect EFH, or if new information becomes available that affects

the basisfor NOAA Fisheries EFH conservation recommendations
(50 CFR 600.920(k)).
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A. General LifeHistory

Stedhead can be divided into two basic run-types based on the state of sexua maturity at the time of
river entry and the duration of the spawning migration (Burgner et d. 1992). The

sream-maturing type, or summer stedhead, enters fresh water in a sexudly immature condition and
requires severa months in freshwater to mature and spawn. The ocean-maturing type, or winter
seelhead, enters fresh water with well-devel oped gonads and spawns shortly after river entry (Barnhart
1986). Vaiationsin migration timing exist between populations. Some river basins have both summer
and winter steelhead, while others only have one run-type.

In the Pacific Northwest, summer steelhead enter fresh water between May and October (Busby et d.
1996; Nickdson et d. 1992). During summer and fal, prior to spawning, they hold in cool, deep pools
(Nickelson et d. 1992). They migrate inland toward spawning aress, overwinter in the larger rivers,
resume migration in early spring to natal streams, and then spawn (Meehan and Bjornn 1991;
Nickelson et a. 1992). Winter steelhead enter fresh water between November and April (Busby et d.
1996; Nickelson et a. 1992), migrate to spawning areas, and then spawn in late winter or spring.
Some adults, however, do not enter coastdl streams until spring, just before spawning (Meehan and
Bjornn 1991). Difficult field conditions (snowmelt and high stream flows) and the remoteness of
pawning grounds contribute to the relative lack of specific information on steelhead spawning.

Steelhead are iteroparous, or capable of spawning more than once before deeth. However, it israre
for steelhead to spawn more than twice before dying and most that do so are femaes (Nickelson et d.
1992). Iteroparity is more common among southern steelhead populations than northern populations
(Bushy et d. 1996). Multiple spawnings for steelhead range from 3 to 20% of runsin Oregon coadtal
Streams.

Steelhead spawn in cool, clear streams containing suitable gravel sze, depth, and current velocity.
Intermittent streams may aso be used for spawning (Barnhart 1986; Everest 1973). Steelhead enter
streams and arrive at spawning grounds weeks or even months before they spawn and are vulnerable to
disturbance and predation. Cover in the form of overhanging vegetation, undercut banks, submerged
vegetation, submerged objects such aslogs and rocks, floating debris, deep water, turbulence, and
turbidity (Giger 1973) are required to reduce disturbance and predation of spawning steelhead.
Summer steethead usudly spawn further upstream than winter stedlhead (Withler 1966; Behnke 1992).

Depending on water temperature, steelhead eggs may incubate for 1.5 to 4 months

(August 9, 1996, 61 FR 41542) before hatching. Summer rearing takes place primarily in the faster
parts of poals, dthough young-of-the-year are abundant in glides and riffles. Winter rearing occurs
more uniformly at lower dengties across awide range of fast and dow habitat types. Productive
gsedhead habitat is characterized by complexity, primarily in the form of large and smdl wood. Some
older juveniles move downstream to rear in larger tributaries and maingtem rivers (Nickelson et d.
1992).
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Juvenilesrear in fresh water from 1 to 4 years, then migrate to the ocean as smolts. Winter steelhead
populations generally smolt after 2 yearsin fresh water (Busby et d. 1996). Stedhead typicdly reside
in marine waters for 2 or 3 years prior to returning to their natal stream to spawn at 4 or 5 years of age.
Populationsin Oregon and Cdifornia have higher frequencies of

age-1-ocean steelhead than populations to the north, but age-2-ocean steelhead generally remain
dominant (Busby et d. 1996). Age structure appears to be similar to other west coast steelhead,
dominated by 4-year-old spawners (Busby et al. 1996).

Basad on purse seine catches, juvenile stedhead tend to migrate directly offshore during their first
summer rather than migrating aong the coastd belt as do sdmon. During fal and winter, juveniles
move southward and eastward (Hartt and Dell 1986).

B. Population Dynamics and Distribution

The following section provides specific information on the distribution and population Structure (Sze,
variability, and trends of the stocks or populations) of the Snake River evolutionary sgnificant unit
(ESU). Mot of thisinformation comes from observations made in termind, freshwater areas, which
may be digtinct from the action area. Thisfocusis gppropriate because the species satus and
distribution can only be measured at thislevel of detail as adults return to spawn.

The longest consstent indicator of steelhead abundance in the Snake River Basin is based on counts of
natura-origin steelhead at the uppermost dam on the lower Snake River (Lower Granite Dam). The
abundance of natura-origin summer steelhead a the uppermost dam on the Snake River has declined
from a4-year average of 58,300 in 1964 to an average of 8,300 ending in 1998. In generd, steelhead
abundance declined sharply in the early 1970s, rebuilt modestly from the mid-1970s through the 1980s,
and again declined during the 1990s (Figure 1).

These broad scae trends in the abundance of steelhead were reviewed through the Plan for analyzing
and testing hypotheses (PATH) process. The PATH report concluded that the initial, substantial
decline coincided with the declining trend in downsiream passage survival. However, the more recent
decline in abundance, observed over the last decade or more, does not coincide with declining passage
surviva, but can be at least partidly accounted for by a shift in climatic regimes that has affected ocean
survival (Marmorek and Peters 1998).

B-run stedhead are distinguished from the A-run component by their unique life history characterigtics.
B-run stedlhead were traditiondly distinguished as larger and older, later-timed fish that return primarily
to the South Fork Salmon, Middle Fork Salmon, Seway, and Lochsarivers. The recent All Species
Review by the Technicd Advisory Committee (TAC) concluded that different populations of steelhead
do have different size structures, with populations dominated by larger fish (i.e., greater than 77.5 cm)
occurring in the traditionaly defined B-run
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basins (TAC 1999). Larger fish occur in other populations throughout the basin, but a much lower
rates (evidence suggests that fish returning to the Middle Fork Samon and Little Salmon are
intermediate in that they have amore equd digribution of large and smdl figh).

B-run steelhead are dso generdly older. A-run steehead are predominately age-1-ocean fish, whereas
most B-run steelhead generally spend two or more years in the ocean prior to spawning. The
differences in ocean age are primarily respongble for the differencesin the 9ze of A-run and

B-run stedlhead. However, B-run steelhead are aso thought to be larger at the same age than
A-runfish. Thismay be due, in part, to the fact that B-run steelhead |eave the ocean later in the year
than A-run steelhead and thus have an extra month or more of ocean residence at a time when growth
rates are thought to be greatest.

Higtoricdly, adistinctly bimoda pattern of freshwater entry could be used to distinguish A-run and B-
run fish. A-run stedlhead were presumed to cross Bonneville Dam from June to late August whereas
B-run steelhead enter from late August to October. The TAC reviewed the available information on
timing and confirmed that the mgority of large fish do gill have alater timing a Bonneville; 70% of the
larger fish crossed the dam after August 26, the traditiona cutoff date for separating A-run and B-run
fish (TAC 1999). However, the timing of the early part of the A-run has shifted somewhat |ater,
thereby reducing the timing separation that was s0 gpparent in the 1960s and 1970s. The timing of the
larger, naturd-origin B-run fish has not changed.

The abundance of A-run versus B-run components of Snake River Basin stedlhead can be distinguished
in data collected since 1985. Both components have declined through the 1990s,

but the decline of B-run steelhead has been more sgnificant. The 4-year average counts at Lower
Granite Dam declined from 18,700 to 7,400 beginning in 1985 for A-run steelhead and from 5,100 to
900 for B-run steelhead. Counts over thelast 5 or 6 years have been stable for

A-run stedhead and without significant trend (Figure 2). Counts for B-run steelhead have been low
and highly variable, but aso without gpparent trend (Figure 3).

Comparison of recent dam counts with escapement objectives provides perspective regarding the
datus of the ESU. The management objective for Snake River stedhead stated in the Columbia River
Fisheries Management Plan was to return 30,000 natura/wild steelhead to Lower Granite Dam. The
All Species Review (TAC 1997) further clarified that this objective was subdivided into 20,000 A-run
and 10,000 B-run steelhead. 1daho has reeval uated these escapement objectives using estimates of
juvenile production capecity. This dternative methodology lead to revised estimates of 22,000 for A-
run and 31,400 for B-run steelhead (pers. comm., S. Keifer, Idaho Department of Fish and Game with
P. Dygert, NOAA Nationd Marine Fisheries Service).

The State of 1daho has conducted redd count surveysin dl of the mgor subbasins since 1990.

Although the surveys are not intended to quantify adult escapement, they can be used asindicators of
relative trends. The sum of redd counts in natura-origin B-run production
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subbasins declined from 467 in 1990 to 59 in 1998 (Figure 4). The declines are evident in dl four of
the primary B-run production areas. Index counts in the natura-origin A-run production areas have not
been conducted with enough consstency to permit Smilar characterization.

Idaho has aso conducted surveys for juvenile abundance in index areas throughout the Snake River
Basin since 1985. Parr dengties of A-run steelhead have declined from an average of about 75% of
carrying capacity in 1985 to an average of about 35% in recent years through 1995 (Figure 5). Further
declines were observed in 1996 and 1997. Parr densties of B-run steelhead have been low, but
relatively stable since 1985, averaging 10% to 15% of carrying capacity through 1995. Parr densities
in B-run tributaries declined further in 1996 and 1997 to 11% and 8%, respectively.

It is apparent from the available data that B-run steelhead are much more depressed than the

A-run component. In evaluating the status of the Snake River Basin stledhead ESU, it is pertinent to
consder if B-run stedlhead represent a"dgnificant portion” of the ESU. Thisis particularly relevant
because the Tribes have proposed to manage the Snake River Basin steelhead ESU as a whole without
distinguishing between components, and further, that it isinconsstent with NOAA’s Nationd Marine
Fisheries Service (NOAA Fisheries) authority to manage for components of an ESU.
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Figure 1. Adult Returnsof Wild Summer Steelhead to Lower Granite Dam on the Snake River.
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Source: Escapement through 1995 from TAC (1997); escapement for 1996-1998 from pers. comm. G. Mauser (IDFG).

Figure 2. Escapement of A-Run Snake River Stedhead to Lower Granite Dam.
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Section 8 (TAC 1997) and pers. comm . G. Mauser, (IDFG).
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Figure 3. Escapement of B-Run Snake River Steelhead to Lower Granite Dam.
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Section 8
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Figure4. Redd Counts for Wild Snake River (B-Run) Steelhead in the South Fork and Middle Fork
Samon, Lochsa, and Bear Creek-Selway Index Aress.
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It isfirst relevant to put the Snake River basin into context. The Snake River historically supported
over 55% of total natural-origin production of steelhead in the Columbia River Basin and now has
gpproximately 63% of the basin's natura production potentia (Medy 1997). B-run steelhead occupy
four mgor subbasins including two on the Clearwater River (Lochsaand Sdway) and two on the
Samon River (Middle Fork and South Fork Salmon), areas that for the most part are not occupied by
A-run steelhead. Some natura B-run steethead are aso produced in parts of the mainstem Clearwater
and its mgor tributaries. There are aternative escapement objectives for B-run steelhead of 10,000
(TAC 1997) and 31,400 (Idaho). B-run steelhead, therefore, represent at least 1/3 and as much as
3/5 of the production capacity of the ESU.

As pointed out above, the geographic distribution of B-run steelhead is restricted to particular
watersheds within the Snake River Basin (areas of the mainstem Clearwater, Selway, and Lochsa
Rivers and the South and Middle Forks of the Sdmon River). No recent genetic data are available for
steelhead populations in South and Middle Forks of the Sdmon River. The Dworshak Nationa Fish
Hatchery (NFH) stock and natura populations in the Selway and Lochsa Rivers are thus far the most
geneticaly distinct populations of steelhead in the Snake River Basin (Waples et d. 1993). In addition,
the Selway and Lochsa River populations from the Middle Fork Clearwater appear to be very smilar
to each other genetically, and naturally produced rainbow trout from the North Fork Clearwater River
(above Dworshak Reservoir) clearly show an ancestra genetic smilarity to Dworshak NFH steelhead.
The existing genetic data, the restricted geographic distribution of B-run stedlhead in the Snake
(Columbia) River Basin, and the unique life history attributes of these fish (i.e. larger, older adultswith a
later digtribution of run timing compared to A-run steelhead in other portions of the Columbia River
Basin) clearly support the conservation of B-run stedhead as abiologicaly sgnificant component of the
Snake River ESU.

Another approach to assessing the status of an ESU being developed by NOAA Fisheriesisto
congder the status of its component populations. For this purpose a population is defined as a group of
fish of the same species spawning in a particular lake or stream (or portion thereof) at a particular
season, which to a substantial degree do not interbreed with fish from any other group spawning in a
different place or in athe same place at a different season. Because populations as defined here are
relatively isolated, it is biologicaly meaningful to evauate the risk of extinction of one population
independently from any other. Some ESUs may be comprised of only one population whereas others
will be congtituted by many. The background and guiddines related to the assessment of the status of
populationsis described in arecent draft report discussing the concept of viable sdmonid populations
(McElhany et a. 2000).

The task of identifying populaions within an ESU will require making judgements based on the available
information. Information regarding the geography, ecology, and genetics of the ESU are relevant to this
determination. Although NOAA Fisheries has not compiled and formally reviewed al the available
information for this purposg, it is reasonable to conclude that, a a minimum, each of the mgor
subbasins in the ESU represent a population within the context of this discussion. A-run populations
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would therefore include &t least the tributaries to the lower Clearwater, the upper Smon River and its
tributaries, the lower SAmon River and its tributaries, the Grand Ronde, Imnaha, and possibly the
Snake River maingtem tributaries below Hells Canyon Dam. B-run populations would be identified in
the Middle Fork and South Fork Samon Rivers and the Lochsa and Sdway Rivers (mgor tributaries
of the upper Clearwater), and possibly in the mainsem Clearwater River, aswell. These basins are, for
the mogt part, large geographica areas and it is quite possible that there is additiona population
sructure within at least some of these basins. However, because that hypothesis has not been
confirmed, NOAA Fisheries assumes thet there are at least five populations of A-run steelhead and five
populations of B-run steelhead in the Snake River basin ESU. Escapement objectives for A and B-run
production areas in Idaho, based on estimates of smolt production capacity, are shown in Table 1.

Table 1. Adult Steelhead Escapement Objectives Based on Estimates of 70% Smolt Production
Capacity

A-Run Production Areas B-Run Production Areas
Upper Salmon 13,570 Middle Fork Salmon 9,800
Lower Salmon 6,300 South Fork Salmon 5,100
Clearwater 2,100 Lochsa 5,000
Grand Ronde Q) Selway 7,500
Imnaha @ Clearwater 4,000
Total 21,970 Total 31,400

Note: comparable estimates are not available for populations in Oregon and Washington subbasins.

1. Lower Snake River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Lower
Snake River is summarized from the Lower Snake River Subbasin Biologicad Assessment (Bureau of
Land Management [BLM] 2000a), except where noted.

a. Joecies Didtribution:

Within the Lower Snake River Subbasin steelhead use occurs in most of the ble streams when
stream conditions are suitable. Steelhead use the mainstem Snake River for upsiream and downstream
passage. A limited amount of juvenile rearing and overwintering by adults occurs in the Snake River.
Most accessible tributaries are used by steelhead for spawning and rearing. The larger streams used
for spawning and rearing include Asotin, Ten Mile, Couse, Captain John, Jm, and Cook Creeks.
Other smdler tributary streams with limited rainbow/sted head use include Tammany, Tenmile, Corrd,
Cache, Cottonwood, and Cherry Creeks.
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b. Location of Important Spawning and Rearing Areas:

Asotin Creek, followed by Captain John, Ten Mile, and Couse Creeks have the highest potentia for
steelhead production within the subbasin. Priority watersheds include Asotin and Captain John Creeks.

c¢. Conditions and Trends of Populations:

Despite their relatively broad didtribution, very few hedthy steelhead populations exist (Quigley and
Arbelbide 1997). Recent status evauations suggest many steelhead stocks are depressed. A recent
multi-agency review showed that total escapement of sdmon and steelhead to the various Columbia
River regions has been in decline since 1986 (Anderson et d. 1996). Existing steelhead stocks consst
of four main types wild, naturd (non-indigenous progeny spawning naturaly), hatchery, and mixes of
natural and hatchery fish. Production of wild anadromous fish in the Columbia River Basin has declined
about 95% from higtorical levels (Huntington et d. 1994). Most existing steelhead production is
supported by hatchery and natura fish as aresult of large-scae hatchery mitigation production
programs. Wild, indigenous fish, unaltered by hatchery stocks, are rare and present in only 10% of the
higtorica range and 25% of the existing range. Remaining wild stocks are concentrated in the Salmon
and Sdway (Clearwater Basin) riversin central 1daho and the John Day River in Oregon. Although
few wild stocks were classified as strong, the only subwatersheds classfied as strong were those
sugtaining wild stocks.

2. Clearwater River, North Fork Clearwater River, and Middle Fork Clearwater River Subbasins

Information on steelhead digtribution, important watersheds, and conditions and trends in the
Clearwater River is summarized from the Clearwater River, North Fork Clearwater River and Middle
Fork Clearwater River Subbasins Biological Assessment (BA) (BLM 2000b), except where noted.

a. Soecies Digtribution:

Within the Clearwater River Subbasin steelhead use is widespread and most accessible tributaries are
used year-long or seasondly. In the Clearwater River drainage, the primary steelhead producing
sreamsinclude: Potlatch River; Lapwal, Big Canyon, Little Canyon, Lolo, and Lawyer Creeks. Other
Clearwater River mainstem tributary streams providing spawning and/or rearing habitat for steelhead
include Lindsay, Hatwai, Lapwai, Catholic, Cottonwood, Pine, Bedrock, Jacks, Big Canyon, Orofino,
Jm Ford, Big, Fivemile, Sixmile, and Tom Taha Creeks. Some of these streams provide sub-optimal
spawning and rearing habitat because of steep stream gradients, barriers, low flows, limited spawning
graves, and smal sze of tributaries.
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In the 1969 the United States Army Corps of Engineers finished congtruction of Dworshak Dam on the
North Fork Clearwater River, which totaly blocked access to anadromous fish. To mitigate for the
steelhead |osses resulting from the dam, Dworshak NFH was constructed in 1969. Wild B-run
steelhead are collected at the base of the dam and used as the brood stock for Dworshak NFH. Since
1992, steelhead eggs collected at Dworshak NFH have been shipped as eyed eggs to the Clearwater
Fish Hatchery, located at the confluence of the North Fork Clearwater River and the Clearwater River,
for incubation and rearing. Three satdllite facilities are associated with the Clearwater Fish Hatchery:
Crooked River, Red River, and Powell. The Kooskia NFH islocated on Clear Creek, atributary to
the Middle Fork Clearwater River.

b. Location of Important Spawning and Rearing Areas:
The only watershed identified as a gpecia emphasis or priority watershed for steelhead in the

Clearwater River Subbasin is Lolo Creek.

c¢. Conditions and Trends of Populations:

Refer to “ Conditions and Trends of Populations’ under Lower Snake River Subbasin above.

3. South Fork Clearwater River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the South
Fork Clearwater River is summarized from the Draft Clearwater Subbasin Assessment (CPAG 2001),
except where noted.

a. Species Distribution:

Within the South Fork Clearwater River Subbasin, steelhead use is widespread, and most accessible
tributaries are used year-long or seasondly. In the South Fork drainage, the primary steelhead
producing drainages include Newsome Creek, American River, Red River, and Crooked River. Other
South Fork Clearwater River mainstem tributary streams providing spawning and/or rearing habitat for
steelhead include Tenmile, Johns, Meadow, and Mill Creeks (Jody Brostrom, Idaho Department of
Fish and Game, pers. comm. March 30, 2001). Low order streams and accessible headwater portions
of high order streams provide early rearing habitat (Nez Perce National Forest 1998).

A-12



b. Location of Important Spawning and Rearing Areas:

Important spawning habitat in the South Fork Clearwater occurs primarily in Newsome Creek,
American River, Red River, and Crooked River.

c¢. Conditions and Trends of Populations:

The South Fork Clearwater River may have higtoricaly maintained a geneticaly unique stock of
steelhead, but hatchery supplementation has since clouded the lines of genetic distinction between
stocks (Nez Perce Nationa Forest 1998). Robin Waples (In aletter to S. Kiefer, Idaho Department
of Fish and Game, August 25, 1998) found that steelhead in Johns and Tenmile Creeks are geneticaly
most amilar to fish originating from the Sdway River system, suggesting that some genetic difference
may have existed hitoricaly within the South Fork Clearwater drainage. A statewide genetic andysis
is currently being conducted using DNA markers, and may provide more information on past and
current genetic distinctions between steelhead stocks in the Clearwater subbasin (Byrne 2001).

4. Sdway River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Seway
River is summarized from the Lower Sdway Biologica Assessment (USFS 1999a), the Biologica
Opinion on Culvert Replacements on Lolo Creek and Lochsa River [Nationd Marine Fisheries Service
(NMFES) 20024], and the Biological Opinion on Recreationa Suction Dredge Mining in Lolo Creek
(NOAA Fisheries 2003), except where noted.

a. Soecies Didtribution:

High numbers of juvenile steelhead have been documented in dl of the fifth code watersheds above the
Selway-Bitterroot wilderness boundary. In addition, Meadow and Gedney Creeks aso support high
numbers of both steelhead and resident rainbow trout. Densties of steelhead arelessin O'hara,
Swiftwater, Goddard, and Falls Creeks (USFS unpublished data 1990 - 1998). Dengtiesin
Nineteenmile, Rackliffe, Boyd, and Glover Creeks are limited by smdl sze and accessbility dthough
the speciesis present. Spawning habitat for steelhead has been documented in most of the surveyed
tributaries, including smal third order streams such as Renshaw and Pinchot Creeks. In the Selway
River, stream survey data and casud observations suggest that the steelhead/rainbow population in the
larger tributaries, i.e. Meadow and Moose Creeks, are composed of a sgnificant resdent
rainbow/redband component (USFS unpublished data 1996, 1997). Survey data and observations
revealed the presence of large number of rainbow trout greater than 220 mm, especidly in North
Moose Creek. In addition, observations suggest the presence of two digtinct forms of this species.
Stedhead and rainbow of al szes differed phenotypicaly; there appeared to be a distinct " steelhead"
presmolt form, which was
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more bullet-shaped and slvery in color, and adistinct "trout” form, which was less bullet-shaped,
retained parr marks at larger Szes, and exhibited coloration and spotting more typica of other inland
rainbow populations. It ispossible that resident rainbow trout and steelhead are reproductively
isolated, which may have resulted in genetic divergence. Andysis of the genetic compaosition of the
Moose Creek population may be attempted in future years.

b. Location of Important Spawning and Rearing Areas:

The most important spawning and rearing areas for steelhead are located in the larger tributaries, such
as Meadow, Moose, Gedney, Three Links, Marten, Bear, Whitecap, Running, Ditch, Deep, and
Wilkerson Creeks. Moose Creek may support the most sgnificant spawning and rearing habitat for
steelhead of any of these tributaries.

c¢. Conditions and Trends of Populations:

The Sdway River drainage (aong with the Lochsa and lower Clearwater River tributary systems) is
one of the only drainagesin the Clearwater Subbasin where steelhead populations have little or no
hatchery influence (Busby et d. 1996; IDFG 2001). The USFS (1999) identified the L ochsa and
Sdway River systems as refugia areas for steelhead based on location, accessibility, habitat quality, and
number of roadless tributaries. The ldaho Department of Fish and Game (IDFG) estimates that
gpproximately 80% of the wild steelhead in the Clearwater River Subbasin are destined for the Lochsa
River and Sdway River drainages. The Clearwater River Basin produces the mgority of B-run
steelhead in the Snake River ESU, and most of the Clearwater steelhead are produced in the Lochsa
River Subbasin. The Lochsa River Subbasin has the highest observed dengties of age 1+ B-run
steelhead parr, and the highest percent carrying capacity (IDFG 1999). Hatchery steelhead were used
to supplement natura populationsin the Lochsa River drainage before 1982, but current management
does not include any hatchery supplementation. Current adult returns are considered to be dmost
entirely wild steelhead progeny.

5. LochsaRiver Subbasin

Information on steelhead distribution, important watersheds, and conditions and trends in the Lochsa
River is summarized from the Biologica Opinion on Culvert Replacements on Lolo Creek and Lochsa
River (NMFS Fisheries 2002a) and the Biologica Opinion on Recreationa Suction Dredge Mining in
Lolo Creek (NOAA Fisheries 2003), except where noted.
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a. Soecies Digtribution:

Adult Snake River stedlhead are present in the upper mainstem Clearwater River in September and
October, and in the upper mainsem and Middle Fork Clearwater Riversin the winter. Spawning and
incubation occurs in streams such as the Lochsa River from March through July. Steelhead juveniles

then typicdly rear for 2 to 3 yearsin the tributaries and larger rivers before beginning a seaward
migration during February through May.

b. Location of Important Spawning and Rearing Areas:
Steelhead have been observed in most of the larger tributaries to the Lochsa River, with high steelheed

productivity occurring in Fish, Boulder, Deadman, Pete King, and Hungry Creeks (USFS 1999b).

c. Conditions and Trends of Populations:

Refer to “ Conditions and Trend of Populations’” under Seway River Subbasin above.

6. Lower Sdmon River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Lower
Sdmon River is summarized from the Lower SAmon River Subbasin Biologica Assessment (BLM
2000c).

a. Species Distribution:

Within the Lower SAmon River Subbasin, seedlhead use occurs in most of the accessible streams when
stream conditions are suitable. Steelhead use the maingem Samon River for upstream and
downgtream passage. A limited amount of juvenile rearing and adult overwintering may occur in the
Sdmon River. Mogt accessible tributaries are used by steelhead for spawning and rearing. The larger
streams used for spawning and rearing include China, Eagle, Deer, Cottonwood, Maoney, Deep, Rice,
Rock, White Bird, Skookumchuck, Sate, John Day, Race, Lake, Allison, Partridge, Elkhorn, and
French Creeks. Other smadller tributary streams with limited rainbow/stee head use include Flynn,
Wapshilla, Billy, Burnt, Round Springs, Telcher, Deer, McKinzie, Chrigtie, Sherwin, China, Cow,
Fiddle, Warm Springs, Van, and Robbins Creeks.
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b. Location of Important Spawning and Rearing Areas:

Slate Creek, followed by White Bird Creek, has the highest potentia for steelhead production within
the subbasin. Priority watersheds identified for steethead include China, Eagle, Deer, White Bird,
Skookumchuck, Sate, John Day, Race, Allison, Partridge, and French Creeks. Other streams which
are important for spawning and rearing include Cottonwood, Maoney, Deep, Rice, Rock, Lake, and
Elkhorn Creeks.

c¢. Conditions and Trends of Populations:

The Bureau of Land Management (BLM) noted that current numbers of naturaly spawning stedhead in
the SAmon River Subbasin are & dl time lows, and overal trend is downward. Adult steelhead were
commonly observed in most larger tributaries during the 1970s through 1980s, but now such
observations have sgnificantly declined (BLM 2000c).

The Nez Perce National Forest conducted an ecosystem andysis a the watershed scde for Sate
Creek (USFS 2000) and concluded that the distribution of fish pecies assessed isrelatively consstent
with higtoric digtribution. Steelhead populations are thought to have experienced a great decline from
higtoric levels dthough the data to describe the extent of this reduction is not available (USFS 2000).
The BLM has conducted trend monitoring of fish populations in lower Partridge Creek and French
Creek. Partridge Creek dengties of age 0 rainbow/steelhead in 1988 were 0.30 fisym2 and age 1
rainbow/steelhead dengities were 0.19 fisym2. 1n 1997, age O densities were 0.003 fisvm2 and age 1
densitieswere 0.01 fisym2. French Creek dengties of age O rainbow/steelhead in 1991 were 0.07
fish/m2 and age 1 rainbow/steel head dendties were 0.07 fisym2. 1n 1997, age O densties were
0.0075 fidvm2 and age 1 denstieswere 0.02 fidvm2. Densities of sedhead have significantly
declined from the 1980s through the late 1990s.

7. Little SAmon River Subbasn

Information on steelhead distribution, important watersheds, and conditions and trends in the Little
Sdmon River is summarized from the Little Sdmon River Subbasin Biologica Assessment (BLM
2000d), except where noted.

a. Soecies Digtribution:
Within the Little SAmon River Subbasin, stedhead use occurs in the lower portion of the subbasin and

tributaries, downstream from barriers located at river mile (RM) 21 in the Little Sdmon River. No
recent or historic documentation exists for seedlhead using streams above RM 24 in the Little Saimon
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River. Welsh et d. (1965) reports that no known passage by salmon or steelhead exigts above the
Little Sdmon River fdls. Ineffectud fish passage facilities were congructed at the fals by the Civilian
Conservation Corps during the 1930s (Welsh et d. 1965). Streams and rivers providing important
spawning and rearing for steelhead include Little Smon and River Rapid Rivers, and Boulder, Hazard,
and Hard Creeks. Other Little Sdmon River mainstem tributary streams providing spawning and
rearing habitat include Squaw, Sheep, Hat, Denny, Lockwood, Rattlesnake, Elk, and Trail Creeks.
Adult steelhead have been documented in these streams. Primary steelhead use of these streamsiis
often associated with the mouth area or a smdl stream segment or lower reach, before steep
gradients/cascades or abarrier restricts upstream fish passage. These streams generally provide sub-
optima spawning and rearing habitat because of steep stream gradients, barriers, low flows, limited
gpawning gravels, and small sze of tributaries.

b. Location of Important Spawning and Rearing Areas:

Priority watersheds for steelhead include Rapid River, Boulder, Hazard, and Hard Creeks. These
streams provide important spawning and rearing habitat for sedhead. Rapid River is a stronghold and
key refugia areafor steelhead.

c¢. Conditions and Trends of Populations:
The BLM noted that current numbers of naturaly spawning steelhead in the Little Sdmon River
Subbasin are a dl-timelows, and overdl trend is downward. The highest number of adult natural

spawning steelhead counted at the Rapid River weir was 162 in 1993, and the lowest counted was 10
in 1999 (BLM 2000d).

8. Middle SAmon River Subbasin

Information on steelhead distribution, important watersheds, and conditions and trends in the Middle
Sdmon River is summarized from the Middle Salmon River and South Fork Samon River Subbasins
Biologica Assessment (BLM 2000e), except where noted.

a. Species Distribution:
Within the Middle SAmon River Subbasin, stee head use the maingem Samon River for upstream and
downstream passage. A limited amount of juvenile rearing and adult overwintering may occur in the

Middle SAmon River. Most accessible tributaries are used by steelhead for spawning and rearing.
Key stedhead spawning and rearing is probably occurring
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in Crooked, Bargamin and Sabe Creeks and the lower Wind River on the north side of the Salmon
River and Cdifornia, Warren, Chamberlain, and Horse Cregks on the south side of the Samon River.

b. Location of Important Spawning and Rearing Areas:

Priority watersheds for steelhead include Warren and Cdifornia Creeks. Steelhead use Warren Creek
for spawning and rearing habitat. No fish passage barriers exist for steedlhead within the drainage.
Steelhead were found in Richardson, Stratton, Steamboat, and Slaughter Creeks (Raleigh 1995).

Most other tributaries were surveyed, but no steelhead were found. Because of habitat alterations from
past mining (e.g., in-channd dredging, piling of dredged materid adjacent to streams) and limited
suitable habitat, steelhead use of the upper portion of the Warren Creek subwatershed is limited.

Carey and Bear Creeks provide habitat in the lower reaches.

c. Conditions and Trend of Populations: Refer to “ Conditions and Trends of Populations’ under
Lower Salmon River Subbasin above.

9. South Fork Sdmon River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the South
Fork Salmon River is summarized from the Middle Salmon River and South Fork Salmon River
Subbasins Biologica Assessment (BLM 2000e), except where noted.

a. Joecies Didtribution:

Stedhead have been documented in the South Fork Salmon River and lower portions of its mgor
tributaries. Most of the mainstem spawning occurs between the East Fork Samon River and Cabin
Creek. Principle spawning areas are located near Stolle Meadows, from Knox Bridge to Penny

Spring, Poverty Hat, Darling cabins, the Oxbow, and from 22 Hole to Glory Hole
(USFS 1998).

b. Location of Important Spawning and Rearing Areas:

Primary spawning tributaries in the South Fork Salmon River Subbasin are Burntlog, Lick, Lake, and
Johnson Creeks, the East Fork South Fork Salmon and Secesh Rivers (USFS 1998).
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c¢. Conditions and Trends of Populations:

Refer to “Conditions and Trends of Populations’ under Lower Salmon River Subbasin above.

10. Upper Sdmon River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Upper
Sdmon River is summarized from the Biologica Opinion on Effects of 2002 Herbicide Trestment of
Noxious Weeds on Lands Administered by the Smon-Challis Nationa Forest (NMFS 2002b).

a. Soecies Digtribution:

Steelhead in the Upper Samon River subbasin occur in most of the accessible streams when stream
conditions are suitable. Stedlhead use the mainstem for upstream and downstream passage. A limited
amount of juvenile rearing and adult overwintering occurs in the Upper Sdmon River. Most accessble
tributaries are used for spawning and rearing.

b. Location of Important Spawning and Rearing Areas:

Key stedhead spawning and rearing probably occursin Morgan, Thompson and Panther Creeks, in
addition to the Y ankee Fork Sadmon, Pahsmeroi, North Fork Samon, East Fork Salmon, and Lemhi
Rivers.

c¢. Conditions and Trends of Populations:

Refer to “ Conditions and Trends of Populations’ under Lower Salmon River Subbasin above.

C. Hatchery Populations

Hatchery populations, if geneticdly smilar to their naturd-origin counterparts, provide a hedge aganst
extinction of the ESU or of the gene pool. The Imnaha and Oxbow hatcheries produce

A-run stocks that are currently included in the Snake River basin steelhead ESU. The Pahsmeroi and
Walowa hatchery stocks may aso be appropriate and available for use in devel oping supplementation
programs, NOAA Fisheries required in its recent biologica opinion on Columbia basin hatchery
operations that this program begin to transition to alocal-origin broodstock to provide a source for
future supplementation effortsin the lower Sdmon River (NMFS 1999). Although other stocks
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provide more immediate opportunities to initiate supplementation programs within some subbasins; it
may aso be necessary and desirable to develop additional broodstocks that can be used for
supplementation in other naturd production areas. Despite uncertainties related to the likelihood that
supplementation programs can accel erate the recovery of naturaly spawning populations, these
hatchery stocks provide a safeguard againgt the further decline of natura-origin populations.

The Dworshak NFH is unique in the Snake River Basin in producing a B-run hatchery stock. The
Dworshak stock was developed from natura-origin steelhead from the North Fork Clearwater River,
islargdy free of other hatchery introductions, and was therefore included in the ESU, athough not as
part of the listed population. However, past hatchery practices and possibly changesin flow and
temperature conditions related to Dworshak Dam have lead to substantia divergence in spawn timing
of the hatchery stock compared to historica timing in the North Fork Clearwater River, and compared
to naturd-origin populations in other parts of the Clearwater Basin. Because the spawn timing of the
hatchery stock is much earlier than higtoricaly (Figure 6), the success of supplementation efforts using
these stocks may be limited. In fact, past supplementation efforts in the South Fork Clearwater River
using Dworshak NFH stock have been largely unsuccessful, dthough improvementsin out-planting
practices have the potentid to yidd different results.

Figure 6. Higorica Versus Current Spawn-Timing of Steelhead at Dworshak Hatchery.
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In addition, the unique genetic character of Dworshak NFH stedhead will limit the degree to which the
stock can be used for supplementation in other parts of the Clearwater Subbasin, and particularly in the
Sdmon River B-run basins. Supplementation efforts in those aress, if undertaken, will more likely have
to rely on the future development of locd broodstocks. Supplementation opportunitiesin many of the
B-run production areas may be limited because of
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logigtical difficulties associated with high mountain, wilderness aress. Becauise opportunities to
accelerate the recovery of B-run steehead through supplementation, even if successful, are expected to
be limited, it is essentia to maximize the escgpement of natura-origin sedhead in the near term.

D. Conclusion

Findly, the conclusion and recommendations of the TAC's All Species Review (TAC 1997) are
pertinent to this status review of Snake River sedhead. Consdering information available through
1996, the 1997 All Species Review stated:

“Regardless of assessment methods for A and B stedlhead, it is apparent that the
primary god of enhancing the upriver summer stedlhead run is not being achieved. The
datus of upriver summer stedhead, particularly naturd-origin fish, has become a serious
concern. Recent declinesin all stocks, across al measures of abundance, are
disturbing.”

“There has been no progress toward rebuilding upriver runs snce 1987. Throughout
the Columbia River basin, dam counts, weir counts, Spawning surveys, and rearing
denstiesindicate naturd-origin sedhead abundance is declining, culminating in the
proposed listing of upriver stocksin 1996. Escapements have reached critically low
levels despite the rdatively high productivity of naturd and hatchery rearing
environments. Improved flows and ocean conditions should increase smolt-adult
survivd raes for upriver summer steelhead. However, reduced returnsin recent years
are likely to produce fewer progeny and lead to continued low abundance.”

“Although stedl head escapements would have increased ( some years subgtantialy) in
the absence of maingtem fisheries, data andyzed by the TAC indicate that effects other
than mainsem Columbia River fishery harvest are primarily respongble for the currently
depressed gtatus and the long term hedlth and productivity of wild steelhead populations
in the Columbia River.”

“Though harvest is not the primary cause of declining summer steelhead stocks, and
harvest rates have been below guiddines, harvest has further reduced escapements.
Prior to 1990, the aggregate of upriver summer steelhead in the mainstem Columbia
River appears a times to have led to the failure to achieve escapement gods at Lower
Granite Dam. Wild Group B stedlhead are presently
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more sengtive to harvest than other sdmon stocks, including the rest of the steelhead
run, dueto their depressed status and because they are caught a higher ratesin the
Zone 6 fishery.”

Small or isolated populations are much more susceptible to stochastic events such as drought and poor
ocean conditions. Harvest can further increase the susceptibility of such populations. The Columbia
River Fish Management Plan (TAC 1997) recognizes that harvest management must be responsive to
run size and escapement needs to protect these populations. The parties should ensure that TAC 1997
harvest guidelines are sufficiently protective of weak stocks and hatchery broodstock requirements.

For the Snake River steelhead ESU as awhole, the median population growth rate (lambda) from
years 1980-1997, ranges from 0.699 to 0.978, depending on the assumed number of hatchery fish
reproducing in theriver (Table 2). NOAA Fisheries estimated the risk of absolute extinction for A-

and B-runs, based on assumptions of complete hatchery spawning success, and no hatchery spawning
success. At the low end, assuming that hatchery fish spawning in the wild have not reproduced (i.e,
hatchery effectiveness = 0), the risk of absolute extinction within 100 yearsis 0.01 for A-run steelhead
and 0.93 for B-run fish. At the high end, assuming that the hatchery fish spawning in the wild have been
as productive as wild-origin fish (hatchery

effectiveness = 100%), the risk of absolute extinction within 100 yearsis 1.00 for both runs.
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Table 2. Annud rate of population change (1) in Snake River stedhead, absolute risk of extinction (1

fish/generation), and risk of 90% declinein 24 and 100 years for the period

1980-1997". The range of reported values assumes that hatchery-origin fish either do not contribute to

natura production or are as productive as natura-origin spawners.

Risk of Extinction

Probability of 90% decreasein stock

Reproduction

M odel | abundance
Assumptions
24 years 100 years 24 years 100 years
No Correction for A-Run 0.000| A-Run 0,000| A-RUN 0:000 A-Run - 0.000
Hatchery Fish | 27 | B-Run 0000 | B-Run 0.000 | BRU" 0.060 B-Run 0520
y ' ' Aggregate 0.000 Aggregate 0.434
No Instream A-Run 0.000| A-Run 0.010 A-Run 0.200 A-Run 1.000
Hatchery 0.910 B-Run 0.000 | B-RUN 0.093 B-Run 0.730 B-Run 1.000
Reproduction ' ’ Aggregate 0.476 Aggregate 1.000
Instream
. Ha;ChT.ry _| oge |A-Run 0.000[ A-Run 1000 Q'S“” 11%%% BA'EU” 1888
eproduciion =1 25 1 B Run 0000 | B-Run 1000 | EV & i '
Natural Aggregate 1.000 Aggregate  1.000

a. 2000)

T From Table B-2aand B-2b. Cumulative Risk Initiative. September 5, 2000, revised appendix B (McClure et
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A. Chinook Salmon LifeHistory

Chinook salmon are the largest of the Pacific sdmon. The species distribution historically ranged from
the Ventura River in Cdiforniato Point Hope, Alaska, in North America, and in northeastern Asafrom
Hokkaido, Japan, to the Anadyr River in Russa (Hedey 1991). Additiondly, chinook salmon have
been reported in the Mackenzie River area of northern Canada (McPhail and Lindsey 1970). Of the
Pecific sdmon, chinook sdlmon exhibit a very diverse and complex life history strategy. Hedey (1986),
described 16 age categories for chinook salmon, seven total ages with three possible freshwater ages.
Thisleve of complexity is roughly comparable to that seen in sockeye sdmon (Oncorhynchus nerka),
athough the latter species has a more extended freshwater residence period and uses different
freshwater habitats (Miller and Brannon 1982, Burgner 1991). Two generdized freshwater life-history
types wereinitidly described by Gilbert (1912): “stream-type’ chinook salmon, which resdein fresh
water for ayear or more following emergence, and “ocean-type’ chinook salmon, which migrate to the
ocean within their first year. Hedley (1983, 1991) has promoted the use of broader definitions for
“ocean-type’ and “ stream-type’ to describe two distinct races of chinook salmon. Hedley’ s approach
incorporates life higtory traits, geographic distribution, and genetic differentiation and provides a
vauable frame of reference for comparisons of chinook salmon populations.

The generdized life higtory of Pacific sdmon involves incubation, hatching, and emergencein fresh
water; migration to the ocean; and the subsequent initiation of maturation and return to fresh water for
completion of maturation and spawning (NMFS 2000). The juvenile rearing period in fresh water can
be minima or extended. Additiondly, some mae chinook sdmon mature in fresh water, thereby
foregoing emigration to the ocean. The timing and duration of each of these stagesisrelated to genetic
and environmenta determinants and their interactions to varying degrees. Although samon exhibit a
high degree of variability in life-higtory traits, there is congderable debate as to what degree this
variability is shaped by loca adaptation or results from the generad pladticity of the salmonid genome
(Ricker 1972, Hedley 1991, Taylor 1991). More detailed descriptions of the key features of chinook
sdmon life history can be found in Myers et a. (1998) and Hedley (1991).

B. Population Dynamics, Digtribution, Status and Trends

The following sections provide specific information on the distribution and population Structure (Sze,
variability, and trends of the stocks or populations) for the listed evolutionary significant unit (ESU).
Mog of thisinformation comes from observations made in termind, freshwater areas, which may be
digtinct from the action area. Thisfocusis gppropriate because the species satus and distribution can
only be measured at thislevel of detall as adults return to spawn.
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1. Snake River Spring/Summer Chinook Samon

The present range of spawning and rearing habitat for naturaly-spawned Snake River spring/summer
chinook salmon is primarily limited to the Samon, Grande Ronde, Imnaha, and Tucannon Subbasins.
Mogt Snake River oring/summer chinook salmon enter individuad subbasins from May through
September. Juvenile Snake River spring/summer chinook salmon emerge from spawning gravels from
February through June (Perry and Bjornn 1991). Typicdly, after rearing in their nursery streams for
about 1 year, smolts begin migrating seaward in April and May (Bugert et a. 1990; Cannamela 1992).
After reaching the mouth of the Columbia River, spring/summer chinook salmon probably inhabit near
shore areas before beginning their northeast Pacific Ocean migration, which lasts two to three years.
Because of ther timing and ocean distribution, these stocks are subject to very little ocean harvest. For
detalled information on the life history and stock status of Snake River spring/summer chinook salmon,
see Matthews and Waples (1991), NMFS (1991), and 56 FR 29542 (June 27, 1991).

Bevan et d. (1994) estimated the number of wild adult Snake River spring/summer chinook saimonin
the late 1800s to be more than 1.5 million fish annudly. By the 1950s, the population had declined to
an estimated 125,000 adults. Escapement estimates indicate that the population continued to decline
through the 1970s. Returns were variable through the 1980s, but declined further in recent years.
Record low returns were observed in 1994 and 1995. Fish counts at the mainstem dams were
modestly higher from 1996 through 1998, declined in 1999, but increased again in 2000. For
management purposes, the spring and summer chinook in the Columbia River Basin, including those
returning to the Snake River, have been managed as separate stocks. Historical databases, therefore,
provide separate estimates for the spring and summer chinook components. Table 1 reportsthe
edimated annud return of adult, natural-origin Snake River soring and summer chinook salmon
returning to Lower Granite Dam since 1979.

NOAA'’s Nationd Marine Fisheries Service (NOAA Fisheries) set an interim recovery level for Snake
River spring/summer chinook salmon of 31,400 adults at |ce Harbor Dam in its proposed recovery
plan (NMFS 1995). The Snake River spring/summer chinook sdlmon ESU consists of 39 loca
spawning populations (subpopulations) spread over alarge geographic area (Lichatowich et d. 1993).
The number of fish returning to Lower Granite Dam is therefore divided among these subpopulations.
The relationships between these subpopulations, and particularly the degree to which individuas may
intermix isunknown. Itisunlikey thet dl

39 are independent populations per the definition in McElhany et d. (2000), which requires that each
be isolated such that the exchange of individuas between popul ations does not substantidly affect
population dynamics or extinction risk over a 100-year time frame. Nonetheless, monitoring the Satus
of subpopulations provides more detailed information on the status of the species than would an
aggregate measure of abundance.
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Table 1. Edtimates of Naturd-Origin Snake River Spring/Summer Chinook Salmon Counted at
Lower Granite Dam, 1979-2001 (Speaks 2000; Nez Perce Tribe 2002).

Summer

Y ear Spring Chinook Chinook Total

1979 2,573 2,712 5,285
1980 3,478 2,688 6,166
1981 7,941 3,326 11,267
1982 7,117 3,529 10,646
1983 6,181 3,233 9,414
1984 3,199 4,200 7,399
1985 5,245 3,196 8,441
1986 6,895 3,934 10,829
1987 7,883 2,414 10,297
1988 8,581 2,263 10,844
1989 3,029 2,350 5,379
1990 3,216 3,378 6,594
1991 2,206 2,814 5,020
1992 11,285 1,148 12,433
1993 6,008 3,959 9,967
1994 1,416 305 1,721
1995 745 371 1,116
1996 1,358 2,129 3,487
1997 1,434 6,458 7,892
1998 5,055 3,371 8,426
1999 1,433 1,843 3,276

2000 3,029 2,299 5,328

2001* 40,000 5,000 45,000
2002* 24,300 4,800 29,100

Recovery Escapement Leve 31,440

* pre-season

Seven subpopulations have been used as index stocks for the purpose of andyzing extinction risk and
dternative actions that may be taken to meet surviva and recovery requirements. The Snake River
Sdmon Recovery Team sdlected these subpopulations primarily because of the availability
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of relaively long time series of abundance data. The Biologica Requirements Work Group (BRWG
1994) developed recovery and threshold abundance levels for the index stocks, which serve as
reference points for comparisons with observed escapements (Table 2). The threshold abundances
represent levels at which uncertainties (and thus the likelihood of error) about processes or population
enumeration are likely to be biologicdly sgnificant, and a which quditative changes in processes are
likely to occur. They were specifically not developed asindicators of pseudo-extinction or as absolute
indicators of “critical” thresholds. In any case, escapement estimates for the index stocks have
generdly been wdl below threshold levelsin recent years (Table 2).

In 2000, the final aggregate count for upriver spring chinook salmon a Bonneville Dam was 178,302.
Thisis the second highest return in 30 years (after the 1972 return of 179,300 adults). Although only a
gamdl portion of these fish were naturd-origin spring chinook destined for the Snake River (5800), the
aggregate of naturd-origin Snake River goring chinook sdlmon is subgstantidly higher than the
contributing brood year escapements (comparable returns to the Columbia River mouth in 1995 and
1996 were 1,829 and 3,903, respectively). The 2000 count for the upriver summer chinook salmon
stocks was 30,616. Only asmal portion (2000) were natural-origin fish destined for the Snake River.
The return of natura-origin fish compares to brood year escagpements in 1995 and 1996 of 534 and
3,046 and is generdly lower than the average returns over the last 5 years (3,466).

The probability of meeting surviva and recovery objectives for Snake River spring/summer chinook
under various future operation scenarios for the hydrosystem was andlyzed through a process referred
to as Plan for Analyzing and Testing Hypotheses (PATH) (Marmorek and Peters 1998). The
scenarios andyzed focused on status quo management, and options that emphasized ether juvenile
transportation or hydro-project drawdown. The PATH aso included sensitivity analyses to dternative
harvest rates and habitat effects. The PATH estimated the probability of surviva and recovery for the
seven index stocks using the recovery and escapement threshold levels as abundance indicators. The
forward smulations estimated the probability of meeting the surviva thresholds after 24 and 100 years.

A 70% probability of exceeding the threshold escapement levels was used to assess survival.

Recovery potentia was assessed by comparing the projected abundance to the recovery abundance
levels after 48 years. A 50% probability of exceeding the recovery abundance levels was used to
evauate recovery by comparing the 8-year mean projected abundance. In generd, the surviva and
recovery standards were met for operational scenarios involving drawdown, but were not met under
status quo management or for the scenarios thet relied on juvenile transportation (Marmorek and Peters
1998). If the most conservative harvest rate schedule was assumed, transportation scenarios came
very close to meeting the surviva and recovery standards.
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Table 2. Estimated number of naturd-origin adult spawners plus recovery levels and BRWG
Threshold Abundance Levels for the seven Snake River soring/summer chinook salmon index stocks
(NMFS 2000).

Brood year Bear Valley Marsh Sulphur Minam Imnaha Poverty Flats Johnson

1979 215 83 90 40 238 76 66
1980 42 16 12 43 183 163 55
1981 151 115 43 50 453 187 102
1982 83 71 17 104 590 192 93
1983 171 60 49 103 435 337 152
1984 137 100 0 101 557 220 36
1985 295 196 62 625 641 341 178
1986 224 171 385 178 479 233 129
1987 456 268 67 342 401 554 175
1988 1,109 395 607 306 504 765 332
1989 91 80 43 197 134 237 103
1990 185 101 170 146 84 518 141
1991 181 72 213 116 70 488 151
1992 173 114 21 10 73 524 180
1993 709 216 263 149 362 785 357
1994 33 9 0 16 52 189 50
1995 16 0 4 26 54 73 20
1996 56 18 23 213 143 127 49
1997 225 110 43 134 153 228 236
1998 372 164 140 118 90 348 119
1999 72 0 0 91 56 138 49
2000* 58 19 24 240 647 280 102
Recovery
Level 900 450 300 450 850 850 300
BRWG
Threshold 300 150 150 150 300 300 150

Spring chinook salmon index stocks: Bear Valley, Marsh, Sulfur, and Minam. Summer-run index stocks: Poverty
Flats and Johnson. Run-timing for the Imnaha stocks is intermediate.

* pre-season estimate

For the Snake River spring/sum mer chinook ESU as awhole, NOAA Fisheries estimates the

median population growth rate (lambda), from 1980-1994, ranges from 1.012 to 0.796 (Table 3),
depending on the assumed success of hatchery fish spawning in thewild. Lambda decreases with
increasing success of ingream hatchery fish reproduction, compared to fish of wild origin (Tables B-2a
and B-2bin McClure et d. 2000). NOAA Fisheries estimated the risk of absolute extinction for the
aggregate Snake River spring/summer chinook population to be zero in 24 years regardless of hatchery
fish reproduction, and from 0.00 to 1.00 in 100 years, depending on the success of instream hatchery
fish reproduction (Table 3). Thisanayss period does not
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include the higher returns observed since 1996. Since 1996, the average proportiond increasein
hatchery fish compared to wild fish has been substantialy greeter, consequently, even though the
number of recruits per spawner has increased for natural fish since lambda was caculated, the estimate
of lambda for natura fish may actudly decline from the vauesin Table 3, due to the disproportionate
increase in hatchery fish.

Table 3. Annud rate of population change (1) in Snake River Spring Chinook salmon, absolute risk of
extinction (1 fish/generation), and risk of 90% declinein 24 and 100 years for the period 1980-1994",
The range of reported vaues assumes that hatchery-origin fish elither do not contribute to natura
production or are as productive as natura-origin spawvners.

Risk of Extinction Probability of 90% decreasein
Model | stock abundance
Assumptions
24 years 100 years 24 years 100 years
No Correction for
Hatchery Fish 1.012 0.00 0.00 0.014 0.072
No Instream
Hatchery 0.964 0.00 0.04 0.002 0.914
Reproduction
Instream Hatchery
Reproduction = | 7q¢ 000 1.00 0,996 1.000
Natural
Reproduction
T From Table B-2aand B-2b. Cumulative Risk Initiative. September 5, 2000, revised appendix B (McClure
et al. 2000).

2. Lower Snake River Subbasin (17060110)

Information on spring/summer chinook salmon digtribution, important watersheds, and conditions and
trends in the Lower Snake River from the confluence of the Clearwater River (river mile (RM) 139.3)
to the confluence of the SAmon River (RM 188.2) is summarized from the Lower Snake Subbasin
Biologica Assessment (BA) (BLM 2000a).

a. Species Distribution:
Spring/summer chinook salmon use the mainstem Snake River for upstream and downstream migration

and, to alimited extent, juvenile rearing. Migrating adult sdmon may use the Snake River for aging
prior to migrating to natal streamsto spawn. Accessble tributary streams are used for spawning and/or
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juvenile rearing when stream conditions are suitable. Asotin Creek isthe only tributary stream thet is
currently used for spawning and rearing by chinook salmon.  Juvenile rearing may occur & the mouth or
lower reaches of accessble tributary streams. The Snake River has e evated summer water
temperatures that are sub-optima for rearing, but tributary streams often provide cool weter refugia for
juveniles. These tributary streams may have low water barriers, but are accessble during high spring
flows. Low numbers of rearing juvenile chinook sdmon may be found in the lower reaches of larger
tributary streams. Other smdller accessible tributaries may also be used if stream conditions are
favorable.

b. Location of Important Spawning and Rearing Areas:

Asotin Creek is an important spawning and rearing watershed for pring/summer chinook in the Lower
Snake River Subbasin. Higtorically, other larger tributaries within the subbasin

(i.e., Captain John Creek) may have been used for spawning and rearing. Priority watersheds
identified for spring/summer chinook salmon include Asotin and Captain John Creeks.

c. Conditions and Trend of Populations:

The Bureau of Land Management (BLM) (2000a) noted that current numbers of naturaly spawning
spring/summer chinook salmon in the Lower Snake River Subbasin are at dl time lows, and the overal
trend isdownward. Asotin Creek is the only tributary stream that is used by chinook salmon for
gpawning. Current use of Asotin Creek by spring/summer chinook is at very low levels and does not
have a stable return of adults.

3. Lower Samon River Subbasin (17060209)

Information on spring/summer chinook salmon digtribution, important watersheds, and conditions and
trends in the Lower SAmon River from its confluence with the Snake River

upstream to French Creek (RM 104.8) is summarized from the Lower Salmon River Subbasin BA
(BLM 2000b), except where noted.

a. Species Distribution:

Spring/summer chinook salmon use the maingem Samon River for upstiream and downstream
migration and, to alimited extent, juvenile rearing. Migrating adult sdmon may use the Sdmon River
for staging prior to migrating to natal streamsto spawn. Accessible tributary streams are used for
gpawning and/or juvenile rearing when stream conditions are suitable. Sate Creek and White Bird
Creek are the only tributary streams that are currently used for spawning and rearing. Stray adult
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chinook salmon may be found occasiondly in other tributary streams (i.e., John Day

Creek and French Creek). Juvenile chinook salmon rearing may occur at the mouth or lower

reaches of accessble tributary streams. The Samon River has eevated summer water temperatures
that are sub-optima for rearing; therefore, tributary streams may provide cool water refugiafor
juveniles. Often these tributary streams have low water barriers, but are accessible during high spring
flows. Tributary streams that may be used by juvenile chinook salmon for rearing include China, Eagle,
Deer, Cottonwood, Maoney, Deep, Rice, Rock, Skookumchuck, John Day, Race, Lake, Allison,
Partridge, Elkhorn, and French Creeks. Other smaler accessible tributaries may aso be used if stream
conditions are favorable.

b. Location of Important Spawning and Rearing Areas:

Sate Creek and White Bird Creek are important spawning and rearing watersheds for spring/summer
chinook sdmon in the lower SAmon River drainage. Higtoricdly, other larger tributaries may have
been used for spawning and rearing. Priority watersheds identified for spring/summer chinook salmon
within the subbasin include China, Eagle, Deer, White Bird, Skookumchuck, Sate, John Day, Rece,
Partridge, and French Creeks.

c. Conditions and Trend of Populations:
The BLM (2000b) noted that current numbers of naturaly spawning spring/summer chinook sdmon in
the Lower SAmon River Subbasin are at dl time lows, and the overall trend is downward. Slate Creek

isthe only tributary stream that is used by chinook salmon annudly for spawning. White Bird Creek
may be used by stray adults on occasion, but such use is expected to be very low.

4. Little SAmon River Subbasin (17060210)

Information on spring/summer chinook salmon distribution, important watersheds, and conditions and
trends in the Little SAmon River from its confluence with the SAmon River near Riggins, Idaho
upstream to the headwatersis summarized from the Little SAmon River Subbasn BA (BLM 2000c),
except where noted.

a. Joecies Didtribution:
Spring/summer chinook salmon occur in the lower portion of the Little SAmon River and its tributaries,
downriver from barriers located on the maingem a RM 24. Streams and rivers providing spawning

and rearing for spring/summer chinook sdmon include the Little Sdlmon and Rapid Rivers, and
Boulder, Hazard, and Hard Creeks. Maingem Little Sdmon River tributary streams providing
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potentid rearing habitat at the mouth and/or lower reaches only include Squaw, Sheep, Hat, Denny,
Lockwood, Rattlesnake, Elk, and Trail Creeks. These streams provide sub-optimal rearing habitat
because of steep stream gradients, barriers, and smdl size of tributaries.

b. Location of Important Spawning and Rearing Areas:

Priority watersheds for oring/summer chinook salmon in the Little Sdmon River Subbasin include
Rapid River and Boulder, Hazard, and Hard Creeks. These streams provide spawning and rearing
habitat for spring/summer chinook salmon. Rapid River isa stronghold and key refugia area for
Spring/summer chinook salmon.

Rapid River Hatchery was congtructed in 1964 to mitigate for fish losses caused by construction of
hydroe ectric dams on the Snake River in Hells Canyon (Watson 1996). The hatchery is used for adult
collection, egg incubation, and rearing of Snake River spring chinook saimon. According to the BLM
(2000c), the highest number of intercepted adult natural spawning chinook salmon counted at the Rapid
River weir was 1,269 in 1985, and the lowest counted was four in 1997. A totd of 42 natura
gpawning adult chinook salmon were counted in 1998, but only nine natural spawning chinook salmon
were counted in 1999.

c. Conditions and Trend of Populations:
The BLM (2000c) noted that current numbers of naturaly spawning spring/summer chinook sdmonin

the Little SAmon River Subbasin are at dl time lows, and the overdl trend is downward.

5. Middle Sdmon River Subbasin (17060207)

Information on spring/summer chinook salmon digtribution, important watersheds, and conditions and
trends in the Middle Sdmon River, which includes the SAmon River face

drainages and tributaries from RM 107.2 to RM 187.1, is summarized from the Middle Sdmon River
and South Fork Samon River Subbasins BA (BLM 2000d), except where noted.

a. Species Distribution:
Spring/summer chinook salmon use the mainstem Middle Samon River for upstiream and downstream

passage. A limited amount of juvenile rearing may aso occur in the Sdmon River. Spawning and
rearing for spring/summer chinook salmon occursin lower Wind River and
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Crooked, Bargamin, Chamberlain, and Horse Creeks. Other accessible tributaries may be used for
juvenile rearing when flow conditions and water temperatures are acceptable. Use generdly occursin
the mouth area or lower reaches of tributary streams.

b. Location of Important Spawning and Rearing Areas:

Priority watersheds for spring/summer chinook saimon in the Middle Samon River Subbasin include
Bargamin and Warren Creeks. These streams provide spawning and rearing habitat for adult and
juvenile spring/summer chinook samon. Spring/summer chinook salmon juveniles were observed in
Warren Creek from the mouth to RM 2.4 (USFS 1998). Raeigh (1995), conducted snorkeling
surveysin Warren Creek in late August 1994, and found juvenile chinook salmon in the lower reach
only (RM 2.4). Spring/summer chinook salmon may use the mouth area or lower reaches of accessible
tributaries such as Carey, Cdlifornia, and Bear Creeks for rearing.

c. Conditions and Trend of Populations:
The BLM (2000d) noted that current numbers of naturaly spawning spring/summer chinook sdmon in

the Middle SAmon River Subbasin are a dl time lows, and the overdl trend is downward.

6. South Fork Salmon River Subbasin (17060208)

Information on spring/summer chinook salmon distribution, important watersheds, and conditions and
trends in the South Fork SAmon River from its confluence with mainstem Salmon River to the
headwaters is summarized from the Middle Sdmon River and South Fork Salmon River Subbasins BA
(BLM 2000d), except where noted.

a. Soecies Digtribution:
Mogt spring/summer chinook salmon spawning areas within the South Fork Samon River are found

upstream of the confluence of the Secesh River and the South Fork Salmon River. The largest
Spawning concentration occurs in the Poverty Hats to Fourmile area and in Stolle Meadows.
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b. Location of Important Spawning and Rearing Areas:

Concentrated spawning areas for Snake River spring/summer chinook salmon are found in the Glory
Hole, Oxbow, Lake Creek, and Dollar Creek aress, the Icehole areain Johnson Creek, and the
Secesh Meadows in the Secesh River. Rearing and overwintering occur throughout the South Fork
Sdmon River.

c. Conditions and Trend of Populations:

Higtoricdly, the South Fork Sdmon River was the Sngle most important summer chinook spawning
gtream in the Columbia River Basin (Mallet 1974). Redd counts in the South Fork have declined from
3,505 reddsin 1957, to 810in 1992. The Secesh River and Lake Creek redd counts (combined)
were more than 500 reddsin 1960 and declined to alow of 10 reddsin 1975. Counts of 112 reddsin
1991 dropped to 28 reddsin 1995 (IDFG 1995). Based on standard transects (IDFG 1992),
chinook parr dengties are estimated to be less than 15% of potential habitat carrying capacity.

7. Upper Sdmon River Subbasin (17060201)

Information on chinook salmon digtribution, important watersheds, and conditions and trends in the
Upper Sdmon River, which includes the Sdmon River face drainages and tributaries from RM 187.1
to the headwaters, is summarized from the Biological Opinion on Effects of 2002 Herbicide Trestment
of Noxious Weeds on Lands Administered by the Salmon-Chadllis National Forest (NMFS 2002a),
and the Biological Opinion on L3A Irrigation Diverson Modification in the Lemhi River (NMFS
2002b).

a. Soecies Didtribution:

Spring/summer chinook salmon in the Upper Samon River Subbasin may occur in most of the

ble streams when stream conditions are suitable. Chinook salmon use the mainstem Samon
River for upstream and downstream passage. Spawning and rearing may aso occur in the mainstem
Sdmon River. In addition, most accessible tributaries may be used by spring/summer chinook salmon

for gpawning and rearing.

b. Location of Important Spawning and Rearing Areas:
Important spring/summer chinook salmon spawning and rearing areas in the Upper Samon River

Subbasin probably occursin Yankee Fork Samon, Pahameroi River, East Fork Sdmon River, Lemhi
River, and Pole, Alturas Lake, Valley, and Loon Creeks.
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c. Conditions and Trend of Populations:

Compared to the greatly reduced numbers of returning adults for the last severa decades, increased
numbers of adult chinook salmon returned to the Upper Sdmon River drainage in 2000 and 2001.
These large returns are thought to be aresult of favorable ocean conditions, and above average flowsin
the Columbia River Basin when the smolts migrated downstream. However, these recent large returns
are only afraction of the returns of the late 1800s. Recent increases in the population are not expected
to continue, and the long-term trend for this species indicates a decline (NMFS 2002b).
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